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FART 1 - GENERAL DESCRIPTION 

1. INTRODUCTION. This document contains the Design Analysis (DA) prepared by 
the United States Army Corps of Engineers (USAGE)-Omaha District for the Himco 
Dump Superfund Site remedial action. The DA was prepared in support of the 
remedial action required by Record of Decision (ROD) for this site as discussed 
in following sections of this report. The drawings and specifications were 
prepared for a Potentially Responsible Party (PRP) lead in construction (i.e. 
USAGE will not administer the construction phase of the remedial action). 

2. AUTHORIZATION. This project was authorized by the United States 
Environmental Protection Agency (USEPA) Interagency Agreement NO . DW969A7722-01-0 
dated 24 March 1995. 

3. PROJECT BACKGROUND. 

3.1. SITE LOCATION AND DESCRIPTION. The Himco Dump Superfund Site is a closed 
landfill which operated from approximately 1960 to 1976. The landfill is located 
adjacent to County Road 10 and John Weaver Boulevard (Nappanee Street Extension) 
in the City of Elkhart, Elkhart County, Indiana (See Figures 1 and 2). The site 
is located approximately two miles north of the St. Joseph River which runs east-
west through the City of Elkhart. The site covers approximately 100 acres in the 
northeast quarter of Section 36, Township 38 North, Range 4 East, in Cleveland 
Township of which approximately 58 acres are landfilled. The site is bounded on 
the north by woodlands, farm fields, and an abandoned quarry pond; on the west 
by two ponds and fields; on the south by County Road 10 and private residences; 
and on the east by John Weaver Blvd. According to Federal Emergency Management 
Agency flood insurance rate maps for the Elkhart, the Himco landfill site is 
located well outside the designated floodplain for the James River. 

The landfill and surrounding areas were initially marshes and grasslands. The 
existence of marshes and grasslands have been confirmed by examination of 
historic aerial photographs and by recent USAGE subsurface investigation 
activities where peat like layers were observed in the soil stratigraphy. There 
was no liner, no leachate collection, nor gas recovery system constructed as part 
of the landfill. Refuse was placed at ground surface across the site, with the 
exception of trench filling in the eastern area of the site. In this area, a 
total of five trenches 10 to 15 feet deep, the width of a truck and 30 feet long, 
were excavated. Paper refuse was reportedly dumped in the trenches and burned. 
About two-thirds of the waste in the landfill is reportedly calcium sulfate from 
Miles Laboratories. As much as 360 tons per day were dtamped over ah unspecified 
time period. Other wastes accepted at the landfill included 
demolition/construction debris, household refuse, and industrial and hospital 
wastes. 

The landfill had no borrow source but obtained sandy soil for daily cover from 
an abandoned gravel pit to the north, ponded areas to the west, and essentially 
anywhere around the perimeter of the site where sand was available. In 1976, the 
landfill was closed and covered. The cover consisted of approximately one foot 
of sand overlying a calcium sulfate layer. 
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The site is currently not fenced. A site access road starts at southeast comer 
of the landfill near the intersection of County Road 10 and John Weaver Blvd. 
A locked gate is currently present across this road. Existing site conditions 
are presented on the drawings GE.Ol through GE.04. The abandoned gravel pit, now 
commonly referred to as the quarry pond, is filled with water which is 
approximately 30 feet deep. Two other smaller and shallower ponds on the west 
side of the pond are commonly referred to as the "L" pond and the small pond. 
The area sbuth of the landfill and north of County Road 10, referred to as the 
"construction debris area," is densely vegetated in places. Nvimerous small 
piles of rubble, concrete, asphalt, and metal debris are scattered throughout the 
area. The highest elevation on the site is 774.5 feet above mean sea level (MSL) . 
The typical ground surface elevation surrounding the mounded landfill area is 
approximately 762 feet above MSL. 

Eleven monitoring wells and approximately 16 United States Geologic Survey (USGS) 
observation wells were located on or immediately adjacent to the Himco site prior 
to pre-design activities. As part of the pre-design investigative activities for 
this project, USAGE installed an additional 12 groundwater monitoring wells on-
site . 

3.2. POPULATION AND LAND USE. The population of the city of Elkhart is 
approximately 40,000. The city has a:n area of approximately 17 square miles. 
Within a one mile radius of the Himco site, land use is residential, commercial, 
industrial, and agricultural. Approximately one-third of the site itself has 
been used for soybean production and corn is grown in the area. 

3.3. SITE ENFORCEMENT HISTORY. In 1971, the Indiana State Board of Health 
(ISBH) first identified the Himco site as an open dump. In early 1974, residents 
along County Road 10 south of the Himco site complained to ISBH about color, 
taste, and odor problems with their shallow wells. Analyses of six shallow wells 
along County Road 10 by the state showed high levels of manganese. 

In 1976, the landfill was closed and covered. The cover consisted of 
approximately one foot of sand overlying a calcium sulfate layer. 

In 1984, a field investigation team (FIT) conducted a site inspection at the 
Himco site. Laboratory analysis from a number of the existing USGS monitoring 
wells showed that the groundwater down-gradient of the site was contaminated by 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs) and 
metals. At the time of the FIT site inspection, leachate seeps were observed. 

In June 1988, the Himco site was proposed for the National Priorities List (NPL) 
and in February 1990, was officially designated as a NPL site. 

In July 1989, USEPA issued a work assignment to SEC Donohue to conduct a Remedial 
Investigation/Feasibility Study (RI/FS) at the Himco site. From 1990 through 
1991, SEC Donohue conducted the RI/FS study for the site. Activities completed 
included excavation of test pits, installation of monitoring wells, and 
collection of soil, landfill gas, surface water, sediment, leachate, and 
groundwater samples for chemical analysis. 
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During the RI/FS, a "hot spot" of contamination was identified in an area near 
the southwest border of the landfill proper just north of the construction debris 
area as shown in Figure 2 ̂ A leachate sample from this area contained 
approximately SOX by weight toluene and other VOCs. USEPA conducted a site 
assessment at the identified "hot spot" area in 1992 and verified a hi^ level 
of VOC contamination in this area. In response to this finding, USEPA conducted 
an emergency removal action on May 22, 1992, which led to the identification and 
removal frdm this area of 71 55-gallon drums containing various liquids. 

In 1993, USEPA signed the ROD for the site. The ROD, which is discussed in 
detail in the following section, prescribed the selected remedial action for the 
site. 

3.4. R£COIU)-OF-DECISION. The purpose of the selected remedial action, as 
specified in the ROD, is to eliminate or reduce the migration of contaminants to 
groundwater and to reduce risks associated with exposure to contaminated 
materials. The major components of the remedial action per the ROD are listed 
below. 

a. Construction of a composite barrier, solid waste landfill cover (cap) 
consisting of the following components: 
•18-inch thick vegetative soil layer, 
•6-inch thick sand drainage layer, 
•40 millimeter high density polyethylene (HDPE) flexible membrane 
liner (geomembrane) , [The intent of the ROD was to specify a 40 mil 
thick geomembrane, a 40 millimeter geomembrane is approximately 1.5 
inches thick] 

•2-foot thick low permeability clay liner, and a 
•Soil buffer layer of variable thickness to attain State of 
Indiana grade requirements (4 percent minimum). 

b. Use of institutional controls on landfill property to limit land and 
groundwater use. 

c. Installation of an active landfill gas collection system including a 
vapor phase carbon system to treat the off-gas from the landfill. 

d. Monitoring of groundwater to ensure effectiveness of the remedial 
action and to evaluate the need for future groundwater treatment. 

e. Mitigative measures will be taken during remedial construction 
activities to minimize adverse impacts to wetlands. 

3.5. ROD MODIFICATIONS. The components of the final landfill cover have been 
modified during the design by substituting a geonet for the sand drainage layer, 
substituting a geosynthetic clay liner for the low permeability clay layer, and 
including a geotextile as a separation and protective cushion layer above the 
geonet drainage layer. The final cap consists of the following components: 

•Turf, 
•6-inch thick topsoil layer, 
•18-inch thick select fill layer, 
•Geotextile, 
•Geonet drainage layer, 
•Geomembrane (40 mil) 
•Geosynthetic Clay Liner 
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•12-inch thick foundation layer, 
•Random fill and regraded refuse of variable thickness to attain State 
of Indiana grade requirements (4 percent minimum). 
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PART 2 - PRE-DESIGN 

1. INTRODUCTION. In order to proceed from the ROD to preparation of plans and 
specifications for construction of the landfill's cover system, it was necessary 
to conduct pre-design investigations to fill data gaps. The information from the 
pre-design investigation is presented in this part of the DA. 

2. SURVEYS AND MAPPING. 

2.1. TOPOGRAPHIC SURVEY. A topographic survey of the entire site was supplied 
to USAGE by USEPA. The aerial topographic surveys were prepared by Lang, Feeney 
and Associates, Inc. of South Bend, Indiana under subcontract to SEC Donohue 
during the RI/FS. The topographic mapping was interpolated from a 
photogrammetric survey conducted on November l3, 1990. The surveys were 
completed in Autocad V.IO format by the survey contractor. USAGE converted the 
drawings to MicroStation Intergraph format for design. The surveys are adequate 
to complete the design of the landfill cover. Additional surveys were performed 
during pre-design to verify the coordinates and elevations of the existing 
groundwater monitoring wells and to determine the coordinates and elevation of 
the new monitoring wells. Site conditions at the time of the survey are 
presented on drawings GE-01 through GE-04. 

2.2. BOUNDARY SURVEY AND PROPERTY SEARCH. A boundary survey and property search 
was perfbrmed by Lang, Feeney and Associates, Inc. for this project during the 
RI/FS. This information was supplied to USAGE and has been incorporated into the 
design. Refer to Drawings G4.01 and G4.02 for property boundary delineation and 
ownership. Prior to construction, an updated property search will be required 
in order to obtain rights-of-entry and for property acquisition purposes. As 
identified in the 1992 RI/FS, the primary owners of property in the landfill 
proper area (not including the construction debris area) are; 

• Miles Laboratory 
• OLD Corporation 
• Alonzo Craft, Jr. 
• Indiana and Michigan Electric Company 

In addition to the property owners listed above, ntimerous individuals own land 
in the construction debris area. 

2.3. HORIZONTAL AND VERTICAL CONTROL. Lang, Feeney and Associates, Inc. 
established horizontal and vertical control based upon State of Indiana 
horizontal grid coordinates. The vertical dattim is mean sea level. Several 
control points were located during an August 29, 1995 site visit. Large painted 
crosses identified the locations of several control points; A concrete nail is 
located in the median island at the intersection of County Highway 10 and John 
Weaver Blvd (N1531280.00, E407956.06 @ Elev 761.45). A second concrete nail is 
located in the south lane of County Highway 10 approximately one half mile west 
of the above described intersection (N1531937.il, E405292.80 Q Elev 761.43). 
Refer to Drawings G4.01 and G4.02 for horizontal and vertical control 
information. The contractor will need to verify existing control and establish 
additional control for construction. 
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2.4. UTILITY LOCATIONS. On-site above and below ground utilities locations were 
obtained from local utility companies and subsequently shown on the project 
drawings. The construction contractor will need to verify utility information 
prior to implementing remedial action. A list of utility companies is provided 
below, 

•Public Works and Utilities, City Of Elkhart, Indiana 
1201 South Nappanee Street 
Elkhart, Indiana 46516 
(219) 293-2572 

•Indiana Michigan Power Company 
3340 U.S. 20 East 
Elkhart, Indiana 46516 
(219)-293-0661 

•Northern Indiana Public Service Company 
300 East Kercher Road 
Goshen, Indiana 46526 

•GTE 
8001 West Jefferson Boulevard 
Fort Wayne, Indiana 46804 

3. PREVIOUS SITE INVESTIGATIONS AND RESULTS. 

3.1. GENERAL. As discussed previously, USEPA conducted a limited site 
investigation in 1984. This investigation consisted of chemically analyzing 
groundwater samples collected from numerous wells located on, or adjacent to, the 
site. The results of this investigation led to a RI/FS investigation of the 
site. A summary of the findings and results of the Rl/FS are provided below. 
A complete discussion of findings and results is presented in RI and FS reports 
(See SEC Donohue, 1992a, b, c, d, e,) 

3.2. LANDFILL LIMITS. The areal extent of the landfill was estimated using a 
combination of geophysical survey, test pits and soil borings, soil gas surveys, 
examination of the site historic aerial photos, and site visits. Based on this 
investigation, the landfill boundaries were delineated as presented on Drawings 
Gl.Ol. The area of the landfill is approximately 58 acres, of which 
approximately 4 acres is the construction debris area. The landfill boundaries 
for design compare closely with the delineation of landfill limits that were 
presented in the RI/FS. The design limits of the landfill will be verified 
during construction by using the perimeter drainage and cover system subdrain 
ditches as inspection trenches. 

3.3. LANDFILL WASTE CHARACTERISTICS. Municipal waste, such as paper, plastic, 
wood, and household products, was found in all trenches where waste was present. 
Metal wastes and other construction debris were frequently found to be mixed with 
the debris. The largest concentrations of metal, such as drum pipes and sheet 
metal, were found in the southern area of the landfill. Other construction 
debris was observed in the south central and southwest edge of the landfill in 
the "construction debris area" described previously. No calcium sulfate was 
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found in this area. Specific construction debris items observed included 
concrete chunks, concrete slabs, bricks, plywood, cinder blocks, cobbles, boards, 
wire, glass, and small asphalt chunks. The construction debris layer thickness 
in the construction debris area varied. The debris was generally thicker in the 
eastern half of this area as compared to the western half. In the eastern half 
of the construction debris area, debris was encountered to a depth of at least 
11 feet below existing ground level (Trench TL-11). Native gray to brown sand 
is present• beneath this layer. Using the estimated area of 58 acres, and 
assuming an average depth of 9 and 13 feet, the total estimated waste volume in 
the landfill ranges from approximately 900,000 to 1.2 million cubic yards. 
Trench logs are presented in Appendix E. 

3.4. SOIL GAS SURVEY. Waste mass gas sampling was conducted on the landfill 
cover soils during the RI in order to characterize the extent of volatile organic 
compounds (VOCs) in the landfill. Sixteen soil gas samples were collected from 
the landfill. Various VOCs were detected in 14 of the 16 samples. The 
concentration of total VOCs was less than 1 part per billion (ppb) in 12 of the 
14 samples. VOCs at the other two locations totaled 9.8 ppb and 12.2 ppb. In 
addition to the cover soil sampling, four residences along County Road 10 were 
also screened for the presence of landfill gases (methane and hydrogen sulfide). 
These gases were not detected. A passive soil gas survey was conducted during 
design as discussed in Section 5 of this Part of the DA. 

3.5. SOIL CONTAMINATION. Contaminants were detected primarily in surface soils. 
Arsenic and beryllium were detected in surface soil samples located across the 
western half of the site, around the quarry pond, and in the south central area. 
The highest concentrations of arsenic were detected in soil samples from the 
south central area. Beryllium was detected at several locations at relatively 
consistent concentrations. VOCs were detected in many places across the site at 
low concentrations, semivolatile organic compounds (SVOCs) soil contamination was 
most prominent in samples collected in the south-central area. Pesticides were 
detected in two soil samples collected from this area. 

3.6. LEACHATE. Leachate was encountered in several of the test pits or trenches 
excavated in both the construction debris area and the landfill proper areas of 
the site. At the time the RI was conducted, leachate did not appear to be 
significantly impacting groundwater based on groundwater sampling results. 
Leachate was sampled at four locations and analyzed for VOCs, SVOCs, 
pesticides/polychlorinated biphenyls (PCBs), metals/cyanide, and several water 
quality parameters (e.g., alkalinity, bromide, chemical oxygen demand (COD), and 
chloride). Concentrations of VOCs and inorga:nic contaminants detected in 
leachate were typically orders of magnitude higher than groundwater 
concentrations. In addition, some VOCs and SVOCs which were detected in the 
leachate were not detected in the groundwater. Leachate from trench TL-5 
(located in the "hot spot" area), separated into two phases of almost pure 
product and leachate. Analysis of the pure product phase showed 50% toluene. 

3.7. SURFACE WATER AMD SEDIMENT ANALYSIS. Surface water and sediments were 
sampled from the three site ponds. Analytical results did not reveal significant 
contamination. Inorganic concentrations were similar to background levels, 
except for antimony in sediments from the quarry pond which exceeded the 
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background levels. Pesticides and PCBs were not detected in any surface water 
or sediment samples collected from the three site ponds. VOCs were detected at 
low concentrations in both surface water and sediment samples (i.e., less than 
6 micrograms per liter (ug/1) in surface water and close to background in 
sediment). Methylene chloride was detected at concentrations ranging from 6 to 
120 ug/1 in surface water; however, this contamination may be a laboratory 
artifact. SVOCs were detected at low concentrations only in surface water 
samples. 

3.8. GROUNDWATER CONTAMINATION. Two rounds of groundwater sampling were 
conducted during the RX. These two rounds of groundwater sampling revealed very 
limited groundwater contamination outside the boundaries of the landfill. In 
general, trace amounts of VOCs and SVOCS were detected in the groundwater 
samples. During the first round of sampling, trichloroethane exceeded its 
maximtun contaminant level (MCL) of 5 ug/1 in two USGS wells, J1 and J2, which are 
located approximately 2000 feet off-site and side gradient of the landfill. 
Pesticides were not detected in any of the groundwater samples collected. 

In the wells south of the landfill, MCL's for nine chemicals were exceeded at 
least once; however, it had not been established in the RI/FS that the 
contamination resulted from the site. Most of the contaminants were inorganics 
(antimony, arsenic, beryllium, chromium, lead, nickel, and sulfate), although low 
levels of VOCs were detected. Beryllium contamination was at similar 
concentrations in background wells. Arsenic and antimony were detected at 
significantly higher concentrations than in background wells. Except for 
beryllium, nickel, and sulfate, all chemicals which exceeded MCLs south of the 
landfill also exceeded MCLs in the trench leachate samples. Additional 
groundwater sampling was conducted during design as discussed in Section 4 of 
this Part of the DA. 

3.9. GEOLOGY. The stratigraphy beneath the Himco site was characterized during 
the RI as sand and gravel outwash deposits comprised of alternating beds of 
poorly-to well-graded sands and gravels, and gravel-sand-silt mixtures ranging 
from approximately 200 to 500 feet below ground surface. These outwash deposits 
constitute the primary groundwater aquifer at the site. Minor seams of silt and 
clay were also encountered, but there was no indication of a consistent confining 
layer beneath the site. 

3.10. GROUNDWATER LEVELS. During the RI/FS, the groundwater table Was located 
between approximately 5 and 20 feet below the ground surface at the site. The 
water level in the three ponds represents the surface expression of the water 
table at the site. Groundwater flow during the RI/FS was generally to the south-
southeast towards the St. Joseph River, which is a regional groundwater discharge 
for this area. Groundwater recharge is from under flow from the north and'from 
surface water infiltration. The average horizontal flow gradient beneath the 
site was approximately 0.0016 ft/ft. Vertical gradients were predominantly 
upward and ranged from 0.00021 ft/ft to 0.0013 ft/ft. Calculated field hydraulic 
conductivities ranged from 0.12 cm/s to 0.00079 cm/s, with ah average value of 
0.0022 cm/s. The historic fluctuation of groundwater at the site is relevant to 
the grading of the cap and borrow and wetland mitigation areas. Table 1 presents 
the historic groundwater elevation in wells located on or adjacent to the site 
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over the period of 1980-1989. As shown in Table 2-1, groundwater has fluctuated 
four to six feet in elevation over the period monitored. 

HISTORIC GROUNDWATER FLUCTUATIONS 

1 Well Groundwater Elevation (Feet MSL) 
Designation 

Mean Minimum Maximum 

B1 756.29 754.48 758.38 

B2 756.27 754.23 759.23 

B3 756.29 754.37 758.25 

B4 756.10 754.27 758.19 

D1 754.71 751.72 757.39 

D2 754.92 753.03 760.14 

D3 754.70 753.02 757.32 

El 752.75 750.70 755.46 

E2 752.84 749.26 755.63 

E3 752.77 750.91 755.43 

Ml 753.15 751.26 755.85 

M2 753.32 751.15 757.15 

II 753.11 751.36 756.12 

II 752.44 750.41 755.55 

4. FRE-DESI6N GRODNDVATER SAMPLING AND ANALYSIS. 

4.1. GENERAL. During pre-design, USAGE installed additional groundwater 
monitoring wells and performed one round of groundwater sampling in the late 
summer and fall of 1995. A complete discussion of the results of the groundwater 
sampling is presented in Final Pre-design Technical Memorandum. Himco Dump 
Superfund Site dated March 1996. A summary of results is presented below. 

4.2. SUMMARY OF RESULTS. In general, the analytical results from the pre-
design investigation confirmed and extended the analytical findings of the RI in 
that contaminants in the groundwater attributable to the Himco Site continue to 
migrate off-site. Groundwater quality both up and down gradient from the site 
does not appear to have changed significantly since the RI sampling events with 
regards to metals, VOC's, SVOC's, pesticides, and PGB's. During the pre-design 
investigation, construction debris was found in borings for monitoring wells 
WT116A and WT116B. Groundwater samples from monitoring well WT116A yielded 
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detects of benzene at 15 ug/1 which is above the current MCL of 5 ug/1 and 
ntunerous previously unreported SVOC's. Groundwater was encountered from 
approximately 3 to 16 feet below the ground surface at elevations ranging from 
75l to 757 feet above mean sea level. Groundwater elevations showed a relatively 
flat horizontal hydraulic gradient (average of 0.001 feet/feet) tending south to 
southeast in the shallow and intermediate portions of the water table aquifer. 

5. PRE-DESIGN LANDFILL GAS INVESTIGATION. 

5.1. GENERAL. A study of the quantity, composition, and distribution of 
gases produced by the landfill was necessary for design of the landfill gas 
collection and treatment system. Landfill gas (LFG) is generated from the 
biological decomposition of organic waste in the wa,ste mass. Generally, LFG is 
comprised of about half methane and half carbon dioxide with a small quantity of 
other gases. Methane is flammable, colorless, odorless, and tasteless and is 
explosive in the atmosphere at concentration between 5 and 15 percent. 
Concentrations lower than 5 percent (lower explosive limit) and above 15 percent 
(upper explosive limit) are insufficient or too rich to support combustion, 
respectively. Methane is also an asphyxiant to humans and animals in high 
concentrations. Uncontrolled LFG can also have an adverse impact on the 
vegetative cover of the landfill. Upward migrating LFG (uncontrolled) can also 
create cracks in earthen materials and disrupt the geomembrane in the landfill 
cover. 

5.2. DESCRIPTION OF SERVICES. A passive soil-gas survey was performed at 
the Himco Superfund Site by Quadrel Services, Inc. (QSI) in August of 1995. The 
objective of the soil gas survey was to verify the presence of methane and 
determine the annual methane generation rate. Sampling and analysis was 
performed in accordance with protocols established by QSI for the EMFLUX soil gas 
system. Refer to QSI report in Appendix B for a complete discussion on sampling 
and analysis methodologies and results. 

5.3. LOCATION OF SAMPLING POINTS. Sampling points for methane were 
extended over approximately 45 acres. Measurements of methane were taken from 
77 sampling points located on a 200 foot grid extending approximately over the 
limits of the landfill proper portion of the site. Mapping of the actual 
sampling points is shown in Figure 1 of the QSI report. 

5.4. SUMMARY OF RESULTS. Methane concentrations were found at very 
consistent levels, with the average range factor for all points being 5.2X. 
Concentrations between 50-65% were found in 4 probes. These high detections were 
located in the central and western portions of the landfill. Methane generation 
rates were found to vary from 0.1 ng cm"^ s"^ to 497 ng cm"^ s"^ in 37 probe 
locations, most of which were within the boundaries of the landfill area. There 
were no traces of methane at the other 40 locations, most of which were near the 
perimeter or outside of the landfill. Based on this data, it was estimated that 
this site is producing methane at an annualized rate of 287 million cubic feet 
per year (ft' yr"') . Figure 2 in the QSI report shows a summary of these results 
and Figure 3 shows the methane isoplethes. As identified in Figure 3 of the QSI 
report, there are 4 main areas of major methane generation. Tabulated methane 
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concentrations and average methane generation rates are provided in Tables 1 and 
2 of the QSI report. 

6. BOBROW AREAS 

6.1. GENERAL. The source of borrow for the site is undetermined at this 
time and is dependent on how the PRP's decide to utilize available on-site or 
adjacent property material sources. Preliminary grading plans were developed 
utilizing on-site borrow to the greatest extent possible. As currently graded, 
additional off-site borrow will be required to meet material needs. Provided 
below is a summary of potential on-site and off-site borrow sources. 

6.2. ONTSITE BORR.OV AREAS. All areas on the site outside of the limits 
of the final cover north of the residential areas are potential borrow sources. 
These areas include the area of the "L" shaped and small pond located just west 
of the landfill (west borrow area) and the quarry pond and adjacent areas (north 
borrow area). In addition, the PRP property just north of the site is also a 
potential source of borrow material. The material available from on-site 
includes most of the cap components including select and random fill and to a 
limited extent topsoil. Sampling conducted during previous site investigations 
and during pre-design indicate that the soils within the limits of the site are 
predominantly poorly graded sands. Soil samples taken from 0 to 1 foot below 
ground level in the farm fields north of the site indicate that the surficial 
soils in this area are predominantly silty to clayey sand. Laboratory test data 
is presented in Appendix C. The high water table at the site will require 
xinderwater excavation in order to obtain significant quantities of borrow 
material from on-site sources. Boring logs from the RI/FS and pre-design 
activities are provided in Appendix D. 

6.3. OFF-SITE BORROW AREAS. After the availability of on-site borrow has 
been exhausted, commercial sources will be required. Sandy materials is readily 
available in the Elkhart area. Clayey soils are not readily available close to 
the site and if used will require a long haul distance. A list of commercial 
borrow sources is provided in Table 6-2. 
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mrmtiAL 
Company Sand Riprap Clay Topsoil 

Clarko 
67230 County Road 11 
Na(q»nee, Indiana 
(219) 862-4323 

No gravel pit but can 
provide materials. 

No Limited 
Quantities 

See Note 1 

Limited 
(Quantities 

Elkhart County Gravel, Inc. 
19242 US 6 Route 1 
New Paris, Indiana 
(219) 831-2815 

Yes Yes 

Max size approx 
6-inch 

Limited 
Quantities 

Limited 
Quantities 

Fidler Inc. 
1500 W. Bristol 
Fllrhart, Indiana 
(219) 262-2681 

Yes No No No 

Fidler Inc. 
1700 Egbert 

1 Goshen, Indiana 
(219) 533-0415 

Yes Yes 

Max size approx 
6-inch 

Limited 
(Quantities 

No 

Klink Ttucldng, Inc. 
1675 Toledo Road 
Elkhart, Indiana 
(219) 293-8941 

Yes Yes 

Max Size 
aiqirox 6-9 inch 

Limited 
(Quantities 

Limited 
(Quantities 

59308 City Road 7 
Elkhart, Indiana 
(219) 522-2581 

** «* See Note 2 • 
Notes: 
1. Companies contacted indicated that clay and topsoil is geneially not readily available in the Elkliait area. Most could obtain the 

material in various quantities but would require a long haul distance. 
2. The County Landfill has clay but it is primarily, and potentially exclusively, for use at the landfill. A request can be made from 

the County Commissiotters to utilize the tnaterial. 
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PART 3 - DESIGN REQUIREMENTS AND PROVISIONS 

1. GEOTECHNICAL DESIGN, 

l.l. COVER SYSTEM REQUIREMENTS. 

1.1.1. General. As discussed previously and reiterated In the following 
section, thfe ROD prescribed a specific landfill cross section. The cross section 
presented In the ROD was developed during the RI/FS without detailed design of 
each Individual component. USAGE has evaluated each component of the ROD 
specified cross section to determine Its adequacy In fulfilling the functional 
Intent of the ROD. Several component layers were modified to Improve 
performance, reliability and lower cost. These Issues were presented In the 
Comparative Analvsls of Cover System Alternatives (USAGE 1994). This document Is 
provided In Appendix F. A stimmary of ROD cover system requirements and the 
final cover system components are provided In following two paragraphs. 

1.1.2. ROD Cover System Requirements. The components of the cover system 
as presented In the ROD are listed below. 

•18-Inch thick vegetative soil layer, 
•6-Inch thick sand drainage layer, 
•40 millimeter density polyethylene (HDPE) flexible membrane 
liner (geomembrane), [The Intent of the ROD was to specify a 40 
mil thick geomembrane, a 40 millimeter geomembrane Is approximately 
1.5 Inches thick] 

•2-foot thick low permeability clay liner, and a 
•Soli buffer layer of variable thickness to attain State of 
Indiana grade requirements (4 percent minimum). 

•Installation of an active landfill gas collection system Including 
a vapor phase carbon system to treat the off-gas from the landfill. 

1.1.3. Final Cover System Design. The landfill cover system has been 
designed to meet requirements of the Title 29, Section 2 of Indiana 
Administrative Code (lAC) and the Intent of the ROD. In addition, USEPA's 
technical guidance document Minimum Technology Guidance for Final Covers on 
Hazardous Waste Landfills and Surface Impoundments. (EPA/530-SW-89-047) , was also 
followed where applicable. The final cross section of the cover system was 
modified for the ROD specified cross section by substituting a geonet for the 
sand drainage layer, substituting a geosynthetlc clay liner for the low 
permeability clay layer, and Including a geotextlle for separation and protection 
above the geonet drainage layer. The cover system components were modified to 
provide a more effective hydraulic barrier at a lower cost. As noted above, 
modifications to the cover system for this site were evaluated In Comparative 
Analysis of Cover System Alternatives (USAGE 1994). This document Is provided 
in Appendix F. The noted modifications to the cover system were acceptable to 
the USEPA and the Indiana Department of Environmental Management. The final 
cover system for the landfill consists of the components listed below In order 
of placement from top to bottom. Refer to drawing CD.01 for typical cap details. 

•Turf, 
•6-Inch thick topsoll layer, 
•18-Inch thick select fill layer, 
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•Geotextlle, 
•Geonet, 
•Geomembrane, 
•Geosynthetic clay liner (GCL), 
•12-inch thick foundation layer, 
•Regraded refuse/soil and/or random fill. 

On the IV on 4H slopes, an additional geotextlle layer between the geonet and the 
geomembrane may be required to achieve the required interface friction angle. 
This is discussed in more detail in Section 1.1.12: Stability Analysis of this 
Part of the DA. 

1.1.4. Final Cover System Limits. The final cover system will be 
constructed to contain all landfill materials on the northern, eastern, and 
western portions of the site. Any materials encountered located outside of the 
northern, eastern and western boundaries of the final cover will be excavated and 
relocated to within the limits of the cap. Known landfill material located 
outside of the limits of the final cover along the southern side of the cover in 
the ^'construction debris area" will be left in place and not covered by the 
final landfill cap. USEPA plans to further investigate this area to determine 
if remedial actions are necessary. The final cover system has been designed to 
allow for an extension of the cap over this area if required in the future. See 
Drawings G7.01 through G7.04 for the cover systems final grading plan. 

1.1.5. Grading Requirements. The final cover for the site has been 
designed to meet the requirements in 329 lAC 2-14-19, which specifies a minimiim 
slope of 4 percent and a maximiim slope of 33 percent (IV on 3H). The proposed 
rules in 329 lAC 10-22 have the same general requirements for the final cap 
slopes. The minimum grade requirement in the lAC is consistent with the minimum 
grade specified in the ROD. The constructed minimum final grade of the cap will 
be 4 percent and the maximum slope will be 25 percent (IV on 4H). 

1.1.6. Access Roads. Access will be provided at the northeast and 
southeast corners of the site as shown on Drawing G5.01. From these entrances, 
access roads are provided to the treatment facility and to other part of the 
sites. The north entrance and road (Access road "A") allow heavy vehicle access 
to the landfill gas treatment facility without having to travel on the landfill 
cover. The north road also provides access to the upgradient monitoring wells. 
Access road "B" extends from the treatment facility to the southeast entrance. 
This road provides access onto the cap and to the landfill gas extraction wells 
and settlement gauges. Two roads, access roads "C" and "D" are provided along 
the southern and eastern sides of the landfill cover system to facilitate 
inspections of the site and to provide access to landfill gas and groundwater 
monitoring wells. 

1.1.7. Site Run-On and R\in-Off Control. Indiana State requirements, both 
existing and proposed, for diversion of surface water run-dn and run-off controls 
systems are essentially the same. The existing rule (329 lAC 2-14-11) requires 
that landfills provide and maintain sedimentation and/or erosion control systems 
wherever necessary to minimize erosion and the sedimentation of surface waters. 
Any permanent surface water diversion structures must be able to accommodate the 
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25 year precipitation event. Proposed rule 329 lAC 10-20-12 (Operational 
Regulations) requires permanent storm water/sedimentation basins be designed to 
handle, simultaneously, the run-off resulting from a 24-hour, 25-year 
precipitation event and any required sedimentation storage. 

Run-off from the landfill cap will be collected in drainage ditches and in broad 
drainage swales and directed to detention ponds constructed in the pond areas at 
the northeast and west portions of the site. Site run-on from areas north of the 
site will be directed to the west detention pond. A drainage culvert under John 
Weaver Boulevard directs drainage from the residential area east of the site into 
the existing quarry pond area. 

Detention ponds will be created by enlarging the existing ponds at the site. 
The material obtained from these areas, referred to as the west and north borrow 
areas, will be used in the cover system. The status of the borrow areas is 
discussed in more detail in Section 6 of Part 2 of this DA. The hydraulic and 
hydrologic discussions are presented in Sections 4 and 6 in Part 3 of this DA, 
respectively. 

1.1.8. Cover System Components. 

1.1.8.1. Vegetative Cover and Erosion Control Materials. Vegetative 
cover will consist of perennial cool season, grasses seeded with a nurse grass 
after the topsoil has been placed and graded to the appropriate depth. The grass 
will consist of mainly K-31 tall fescue, with smaller amounts of red top and 
annual rye. K-31 fescue is an excellant general purpose low maintenence grass 
used extensively across the U.S. This type of grass requires little to no 
fertilization and watering in this area. It will start germinating within 7 to 
10 days. The nurse crop of Annual Rye of Millet will start germinationg with 5 
days of seeding. A mature stand of grass should be expected in approximately 60 
days. 

Erosion control blankets will be used in the swales surrounding the landfill to 
prevent erosion where the flows will be concentrated. 
Silt fences will be placed at 100 foot intervals down the slope of the landfill 
to slow sheet erosion down the long slope. The fencing will be placed parallel 
to the slope to prevent the drainage from settling into one specific area along 
the fence and creating a blowout and severe gully erosion down the slope. At 50 
foot intervals along the silt fence parallel to the slope additional silt fencing 
will be turned up perpendicular to the slope to add reinforcing to the silt fence 
parallel to the slope and to segregate small portions of the drainage from 
forming into larger pools along the fence. 

1.1.8.2. Topsoil. Topsoil shall be placed at a minimum thickness 
of 6 inches to promote a vegetative stand that is relatively maintenance free, 
that readily grows in the climatic environment of the area, and which will not 
be easily eroded. The topsoil will be required to be xmiformly distributed and 
evenly spread to a thickness of 6 inches with no compaction requirements. This 
promotes the generation of the vegetative cover that will reduce erosion of 
topsoil and select fill. The spreading of topsoil will be required to be 
performed in such a manner that planting can proceed with little additional soil 
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preparation or tillage. Topsoil is not readily available from on-site sources. 
The PRP owned property north of the landfill may provide some topsoil material 
if developed. At this time, it appears that most topsoil will be obtained from 
off-site sources. Approximately 40,000 cubic yards of topsoil, in-place, is 
required. 

1.1.8.3. Select Fill. 

1.1.8.3.1. Purpose and Function. A layer of select fill will 
be provided immediately under the topsoil layer to support the root systems of 
the vegetative cover, provide water holding capacity, protect the underlying 
geosynthetic materials from human and animal Intrusion, and from damage due to 
construction and maintenance equipment. The select fill layer also serves to 
attenuate rainfall infiltration into the underlying drainage layer. 

1.1.8.3.2. Thickness Criteria. The minimum thickness for 
landfill covers is 24 inches to provide for the protection of liners and 
geotextile components of the cap per Mlnimtun Technologv Guidance for Final Covers 
on Hazardous Waste Landfills and Surface Impoundments fEPA/530-SW-89-047). A 
minimum cover thickness is also required for construetability purposes. The 24 
inch thick cover will be composed of a 6 inch thick topsoil layer as previously 
discussed and an 18 inch thick select fill layer. These thicknesses correspond 
to the requirements stated in the ROD. 

1.1.8.3.3. Material Type. The select fill will likely consist 
of cohesionless soils such as well to poorly graded sands (SV or SP) or silty 
sands (SM or SW-SM) based on the availability of local materials. However, a low 
plasticity soil type such as a lean clay (CL) would also be acceptable. Use of 
non-plastic or low plasticity soil reduces the potential for vertical tension 
cracks. Tension cracks in the select fill can allow a direct path for surface 
runoff to infiltrate through the soil in sufficient quantities where hydrostatic 
pressures build up leading to instability of the soil coyer. Highly plastic 
soils are avoided as select fill because plastic materials grab or adhere to the 
underlying geotextile fabric which can cause it to stretch or rip during 
placement. The effects of desiccation cracking of plastic soils and the 
corresponding transfer in load to the geosynthetics is avoided by using a 
cohesionless or a low plasticity soil type as the select fill material. In 
addition, highly plastic soil types are difficult to spread and compact in large 
lift thicknesses (15-18 inches) especially with low ground pressure placement 
equipment. The maximum particle size will be specified not to exceed 3/4-inch 
to avoid puncture or damage to the underlying geosynthetics. The select fill 
material shall be free of chemical contamination. 

1.1.8.3.4. Placement Requirements. The contractor will be 
required to place the select fill without damaging the underlying materials. The 
contractor will be required to install the select fill material starting at the 
toe of the slope working up the slope and parallel to the toe. The geosynthetics 
will be temporarily anchored at the top prior to placement of select fill. The 
first layer of the select fill will be placed at a minimum thickness of 15 to 18 
inches to avoid damaging the underlying geotextile. Equipment will not be 
allowed to be driven or pulled on any of the underlying geosynthetics. Equipment 
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will be allowed on the geotextile only after the first layer of select fill has 
been placed. The select fill will not be dropped or dumped onto the 
geosynthetics from a height greater than 36 inches and will not be stockpiled on 
the geos3nithetics and pushed across the geotextile. A low ground pressure (LCP) 
tracked front end loader will be specified to transport and place the select fill 
material. A LGP tracked dozer shall be used to spread the material to conform 
to thicknesses on drawings and specifications. The ground pressure from loaded 
transport and placement equipment will be limited to 10.5 pounds per square inch 
(psi). The contractor will be required to cover the geosynthetics as quickly as 
possible to reduce the potential for damage from ultraviolet radiation, wind, 
temperature extremes, and on-going construction activity. Prior to the placement 
of select fill, the contractor will be required to demonstrate that their select 
fill placement method and equipment will not damage the geosynthetics by placing 
a test section utilizing the types of material, equipment and placement methods 
proposed for construction. 

1.1.8.3.5. Compaction Requirements. To protect the 
geosynthetics, achieve a stable structure, and to enhance the soil's ability to 
support vegetative growth, the select fill will be compacted with a minimal 
effort using only the tracks of the placement equipment. Traffic compaction of 
the select fill by the low ground pressure tracks of the placement equipment 
should achieve a minimum compaction which will facilitate root development and 
allow sufficient infiltration to maintain the vegetative cover through drier 
periods. 

1.1.8.3.6. Material Availability. The preferred source of 
select fill material is from the PRP property north of the quarry pond. This 
material is located up-gradient and remote from the landfill and should be free 
of chemical contamination and is suitable for placement above the geos3mthetic 
materials. The other potential on-site sources (i.e. West and North Borrow 
Areas) may also provide some of the required select fill material if fully 
developed. If the PRP chooses not to utilize on-site borrow areas, the material 
will need to be obtained from off-site sources. A number of local quarries have 
the ability to supply cohensionless materials as noted in Section 6 of Part II 
of this DA. Cohesive soils will be more difficult to obtain and will require 
additional cost due to longer haul routes. Material used for selected fill will 
be analyzed for chemical contamination and only "clean" material will be used. 
Refer to Section 8: Chemical Data Quality Management of this Part of the DA for 
testing requirements. Approximately 122,00 cubic yards of select fill, in-place, 
is required. 

1.1.8.4. Geotextile. 

1.1.8.4.1. Purpose and Function. The purpose of the 
geotextile is to provide a filter/separation layer between the select fill and 
the underlying geonet drainage layer. The geotextile will ensure consistent 
drainage by preventing migration of fine grained soil particles into the void 
spaces of the drainage layer. The physical properties of the geotextile were 
generally based on the recommendations contained in the American Association of 
State Highway and Transportation Officials (AASHTO) specification M-288 for a 
separation geotextile with a "high" degree of survivability. Burst strength 
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requirements, which are not provided in AASHTO specification M-288, are based on 
site specific calculations. The geotextile filter fabric design is discussed in 
the following sections. Typical calculations are provided in Appendix A. 

On the IV on 4H slopes, an additional geotextile layer between the geonet and the 
geomembrane may be required to achieve the required interface friction angle. 
This geotextile would be used to increase the frictional resistance between the 
components•and will not serve any filtration purposes. This issue is discussed 
in more detail in Section 1.1.12: Stability Analysis of this Part of the DA. 

1.1.8.4.2. Retention Criteria. To prevent the migration of 
soil particles from the select fill into the drainage layer, the voids in the 
geotextile filter must be small enough to retain the soil on the top side of the 
fabric. It is the coarser soil fraction that must be initially retained. The 
coarser soil fraction eventually blocks the finer sized particles. In Deslgnina 
With Geosvnthetics. 3rd Edition. (Koerner 1994) several approaches to determine 
the apparent opening size [0,5 or AOS] of the fabric based upon the particle size 
distribution of the soil to be retained. The contractor will be required to 
determine the appropriate AOS based on the material utilized for the select fill 
utilizing the methods outlined in Designing With Geosvnthetics and will be 
subject to PRP approval. 

1.1.8.4.3. Permittivity Criteria. The geotextile must be 
able to pass infiltrating surface water through the filter into the underlying 
geonet drainage layer. The flow rate of water passing throu^ the geotextile was 
estimated assuming that all water from a four inch rainfall passes through the 
filter oyer a 12 hour period. This results in a flow rate of approximately 0.03 
cubic foot per hour per square foot. Assuming a negligible head loss of 0.01 
inch, the resulting permittivity is approximately 9x10"* sec"^. After applying 
partial factors of safety totally 21.6 to account for soil clogging and binding, 
creep, intrusion, chemical clogging, and biological clogging and a global factor 
of safety of 50 to account for gross design assumptions and unknowns, the 
required permittivity of the geotextile was determined to be 1.0 sec"^. 

1.1.8.4.4. Clogging Criteria. The geotextile needs to be 
designed to assure silt-size soil particles are not forced into the fabric under 
a pressure head. This can result in clogging of the opening of the geotextile 
and a subsequent reduction in the ability to pass flows to the drainage layer. 
Laboratory experiments using the Gradient Ratio Test indicate that clogging can 
be critical under conditions of have high hydraulic gradients coupled with soils 
that are cohesionless, and gap-graded. Since a cohesionless gap graded material 
may be used on this site, it is important to control the hydraulic gradient. The 
design of the geotextile and geonet will prevent the development of head build 
up in the select fill layer. 

1.1.8.4.5. Survivability Criteria. Survivability refers to 
the ability of the fabric to undergo the construction/installation process and 
is related to the construction equipment used, construction technique, subgrade 
materials, subgrade condition, backfill material, backfill size and backfill 
shape. To minimize installation damage, the first layer of select fill will be 
placed at a minimum thickness of 15 to 18 inches using low ground pressure 
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equipment. The physical properties of the geotextile were also specified to 
accommodate the installation process. 

1.1.8.4.6. Compatibility Criteria. The compatibility 
between the geotextile and surface water infiltration is not critical since the 
geotextile is utilized in a cover application where relatively "clean" water will 
be encountered. In addition, the select fill will be tested to assure the 
material Is not contaminated. 

1.1.6.4.7. Tensile Criteria. As designed and specified, the 
geotextile filter fabric will not be placed in tension. In order for the 
geotextile filter to be stable on the IV on 4H sideslopes without mobilizing 
tensile forces, the interface friction angle between the various underlying 
material interfaces must be greater than the slope angle of 14.1 degrees. A 
minimum friction angle of 18 degrees is required in the specifications for each 
of cover's component interfaces to prevent the introduction of tensile forces 
into the geos3mthetics and to provide a stable slope. Nevertheless, the 
geotextile has been specified to withstand a minimum tensile capacity of 180 lbs 
per the recommendations provided in AASHTO M 288. A test fill will be required 
to monitor any tensile forces or movement of the geotextile material. The test 
fill will allow the effects of construction placement equipment and techniques 
to be evaluated. 

1.1.8.5. Geonet Drainage Layer. 

1.1.8.5.1. Purpose and Function. The primary functions of the 
geonet drainage layer are to intercept and collect water that infiltrates through 
the select fill and then convey this water out from the cover system. The 
drainage layer has been designed to minimize the head build-up and residence time 
of water in contact with the geomembrane, thus decreasing the potential for 
infiltration and leachate generation into the waste mass. The drainage layer 
slopes to a perimeter subdrain and to the perimeter drainage ditch where the 
water is discharged. The subdrain and drainage ditch then convey the water to 
the detention ponds. The drainage layer consists of a high density polyethylene 
geonet material. The geonet was chosen over a sand drainage layer because it was 
found to be less costly, easier to construct and more hydraulically efficient. 
See Appendix A for typical calculations. 

1.1.8.5.2. Compatibility Criteria. The compatibility between 
surface water infiltration and the geonet is not critical and does not require 
compatibility testing since the geonet is utilized in a cover application where 
relatively "clean" water will be encountered. The normal stress on the geonet 
from the select fill and topsoil for the cover design is light, approximately 1.5 
pounds per square inch (psi), is not a critical cover design parameter. 

1.1.8.5.3. Sizing. The geonet has been sized to convey the 
design flow rate determined from the Hydrologic Evaluation of Landfill 
Performance (HELP) model. A complete discussion of HELP modeling is provided in 
Section 1.2 of Part 3 of this design analysis. The peak daily drainage from the 
geonet was estimated at approximately 75 cubic feet per day per linear foot for 
a 500 foot drainage length on a 4 percent slope. The resulting minimum 
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transmissivity of the geonet was determined to be 20 gallons/minute/foot under 
an applied normal pressure of 1.5 psi and a hydraulic gradient of 0.1. Partial 
factors of safety of 2.3 were used to account for intrusion, creep, and chemical 
and biological clogging. A global factor of safety of 1.0 was Used because the 
design flow was based on the peak daily drainage flow for the longest drainage 
length on the cover system. These are the most conservative assumptions that 
could be made in sizing the geonet and an additional factor of safety was not 
warranted.• 

1.1.8.5.4. Perforated Pipe. A 12-inch diameter slotted PVC 
or HDPE pipe will be installed in a cover system subdrain trench along the 
western and northern perimeter of the landfill and in the south and east drainage 
ditches to collect and drain water collected by the geonet. The subdrain pipe 
was sized to carry the maximum peak daily flow from the geonet drainage layer as 
determined from HELP modeling. The 12-inch diameter pipe has a flow capacity of 
approximately 1.1 cubic feet per second (cfs) on a slope of 0.004 feet/foot. The 
maximum design flow is approximately 0.7 cfs. Consequently, the pipe has a 
factor of safety of 1.6 for flow. Additional flow capacity will be available 
through the granular material used to backfill the trench. The drainage pipes 
will discharge into the gabion structures. The areas that do not drain into the 
subdrain system will drain to the perimeter drainage channel, this water will 
be carried through 12-inch drainage pipes, granular material, and open channel 
flow to the detention ponds. 

1.1.8.6. Geomembrane. The geomembrane serves as the primary 
hydraulic barrier layer in the cover system and is designed to minimize the long-
term migration of liquids through the cap system into the underlying waste mass. 
The ROD specifies that a 40 mil HDPE geomembrane be utilized in the cover system. 
HDPE is generally not recommended in cover applications if chemical resistance 
is not required and significant differential settlements are anticipated. For 
this site, chemical resistance is not a concern and large differential 
settlements are not anticipated. Consequently, HDPE is acceptable for use 
although it is not needed to resist chemical attack. The construction 
specification is written to allow material other than HDPE to be used as long as 
the material meets or exceed the specified performance requirements. Typical 
materials that may be used include low linear density polyethylene (LLDPE), high 
density polyethylene (HDPE), polyvinyl chloride (PVC), or polypropylene (PP). 
Either textured or non-textured material may be utilized on the IV on 4H 
sideslopes as long as specified interface friction angles are met. Only non-
textured material will be allowed on the 4 percent slopes because of the lowered 
required interface friction angle. The Corps of Engineers Missouri River 
Division (CEMRD) recommends the geomembrane be a minimum of 40 mils thick to 
avoid burn-outs during the seaming process and for survivability during 
construction. 

The geomembrane will be placed within the frost zone and will consequently be 
subject to freeze-thaw effects. The Elkhart Public Works and Utilities indicated 
that the frost depth is usually 36 to 48 inches and occasionally up to 60 inches 
in this area. The Department of Public Works for the city of South Bend, Indiana 
noted frost depths in open areas of up to 72 inches. A Corps of Engineers 
Guidance Document (TM 5-809-1/AFM 83-3, Chap 1) states that the maximum depth of 
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penetration is 64 Inches for Fort Wayne, Indiana which is located approximately 
80 miles southeast of the site. Recent research conducted by the Geosynthetics 
Research Institute (Hsuan, Sculli, &Koerner, 1993) on the effects of freeze-thaw 
cycling on geomembranes produced from seven different resins (i.e., FVC, VLDPE, 
HDFE, FP, CSFE, EIA, and FCEA) and their seams indicate that after 50 freeze-thaw 
cycles if any effects of the freeze-thaw cycling occurs, the influence on sheet 
and seam performance is nominal. 

The geomembrane will not be required to withstand tensile forces because the 
specified interface friction angle for all interfaces is greater thaii slope 
angle. Slip Joints have been designed for the landfill gas extraction wells 
allow for differential movement between the well and geomembrane to prevent 
tearing or otherwise damaging the geomembrane. The contractor will be required 
to submit boot details around all penetrations based on manufacturer 
recommendations. The geomembrane will be placed directly above the GCL. 

1.1.8.7. Geosynthetic Clay Liner. A geosynthetic clay liner is a 
factory manufactured hydraulic barrier typically consisting of a thin layer 
(approximately 1/4-inch) of bentonite clay or other very low permeability 
supported by geotextiles and/or geomembranes. The purpose of the GCL in a 
composite cover is to inhibit the movement of water which passes through defects 
in the geomembrane. A GCL will be used in lieu of the clay in the composite 
barrier system because of superior performance and lower cost as compared to the 
compacted clay. The GCL layer meets the functional intent of the ROD. 

The hydraulic conductivity of a GCL can range from IxlO'* cm/sec to 1x10"" cm/sec 
depending on the confining stress. For final cover systems with a confining 
stress on the order of 200 pounds per square foot (psf) to 600 psf, the 
backpressure-saturated hydraulic conductivity of test specimens of the bentonite 
component of the GCL were in the 10'' cm/sec range (Daniel 1993). Research 
performed to date indicates that the hydraulic conductivity of GCL's does not 
undergo large increases as a result of freeze-thaw. This is an important design 
consideration since the GCL will be placed within the frost zone. Available data 
indicate that the high shrink-swell capacity of bentonite gives the bentonite the 
ability to self-heal if any alteration occurs from freeze-thaw cycles (Daniels 
1993). The GCL's high shrink-swell also gives the bentonite the ability to self-
heal if any alteration occurs from wet-dry cycles. Research indicate that GCLs 
have the capacity to undergo greater deformation and tensile strain without 
undergoing significant increases in hydraulic conductivity than compacted clay. 
Deformation and the development of tensile strain can be expected as a result of 
localized differential settlement of the cover system. 

As specified in the ROD, the compacted clay layer would also have been located 
within the frost zone. The hydraulic conductivity of a compacted clay layer is 
increased after just a few freeze-thaw cycles. Instead of an as-constructed 
hydraulic conductivity of 1x10"'' cm/sec, the hydraulic conductivity of the clay 
layer can be expected to increase into the range of 1x10"* cm/sec to 1x10"® cm/sec 
if this material undergoes several freeze-thaw cycles. The hydraulic 
conductivity of compacted clay liners can also be increased by wet-dry cycles. 
The wetting and drying of the clay can cause swell and shrink and the subsequent 
development of desiccation cracks. These cracks may only be partially closed 
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during future wet periods and only partial recovery of the original hydraulic 
conductivity can be expected. 

The design of the cover system requires a 12 inch thick foundation layer 
immediately beneath the GCL. The foundation layer serves several functions as 
discussed in the following section. One of the functions is to separate the GCL 
from waste and random fill to prevent contact with any calcium sulfate. The GCL 
must be separated from the calcium sulfate to prevent exchange of the sodium 
cations in the bentonite with the calcium cations in the calcium sulfate. A 
cation exchange of this type, if allowed to occur, would result in an increase 
in the permeability of the bentonite layer. A 12 inch separation between the 
sodium bentonite in the GCL and the waste is sufficient to minimize the potential 
for this to occur. 

1.1.8.8. Foundation Fill. A minimum 12-inch thick random fill layer 
will be utilized underneath the geosynthetics. This layer will separate and 
protect the geosynthetics from the waste and will serve as the foxihdation for 
construction of the final cover components. The foundation fill will also serve 
as a landfill gas collection layer. The foundation layer will be constructed 
with a non-cohesive soil (e.g., sand) which has a maximum particle size of 0.5 
inches and a maximum of 10 percent of fines (passing the No. 200 sieve). No 
other gradation requirements are specified. ^e on-site materials meet these 
requirements and it is anticipated that the material will be obtained from on-
site borrow sources. However, the actual source of borrow materials will be 
determined by the PRF's. A non-cohesive material will allow the lighter than air 
fraction of landfill gas to migrate toward the highest point in the cap with the 
least amount of resistance. The foundation fill material will be compacted to 
a minimum relative density of 70X. All foundation fill material will be drained 
prior to placement to minimize the potential production of leachate and/or 
contaminated surface runoff and to limit the moisture available to the GCL to 
minimize hydration of the bentonite. The material will be dried to the point 
where water does not drain from the material during placement. The maximum 
particle size of 0.5 inches will reduce the potential of puncturing the GCL and 
overlying geos3n:ithetics. Approximately 79,000 cubic yards of foundation fill, 
in-place, is required. 

1.1.8.9. Random Fill. After clearing, grubbing, required 
excavation, and proof rolling, random fill will be placed to achieve the grades 
required for the final layers of the cover system. Random fill will be either 
cohesive or non-cohesive suitable material. It is anticipated that the material 
will be obtained from on-site borrow sources which contain predominantly non-
cohesive soils. However, the actual source of borrow materials will be 
determined by the PRP's. The first lift of ra:ndom fill will not be subject to 
specific density requirements because of the difficulty in achieving a specified 
density on top of landfill materials. In lieu of having specific density 
requirements, the random fill will receive a procedural cdmpactive effort of four 
passes of the compaction equipment. All other lifts of random fill will be 
compacted to specific density requirements. If the random fill material is 
cohesive, the fill shall be compacted to at least 90X of the maximum density as 
determined by the Standard Proctor method. If the random fill material is 
cohesionless, the fill shall be compacted to a minimum relative density of BOX. 

3 - 10 



All non-cohesive fill material will be drained prior to placement to minimize the 
potential production of leachate and/or contaminated surface runoff. The 
material will be dried to the point where water does not drain from the material 
during placement. Approximately 126,000 cubic yards of random fill, in-place, 
is required. 

1.1.8.10. Regrading Landfill Refuse Material. Landfill material 
will be excavated and regtaded to minimize random fill requirements, to avoid 
impacting adjacent properties and to limit the final cover sideslopes to a grade 
no greater than IV on 4H. In addition, landfill material located outside of the 
north, east and west boundaries of the final cover will be excavated and 
relocated to within the limits of the cap. As discussed previously, the 
landfill material consists predominantly of construction debris and calcium 
sulfate. Areas excavated outside of the limits of the cap to remove waste will 
be backfilled with random fill to grade. Known landfill material is located 
outside of the limits of the final cover along the southern side of the final 
cover in the construction debris area as previously noted. This material will 
be left in place as directed by IJSEPA. During regrading operations, the 
potentially contaminated surface run-off from the exposed waste will need to be 
controlled. This will require temporary and discrete collection and detention 
facilities and will be developed by the contractor based on their construction 
sequence. Potentially contaminated water collected prior to completion of the 
foundation layer will be applied to the random fill and allowed to infiltrate 
into the waste mass. Contaminated water collected after completion of the 
foxmdation layer will be disposed of off-site. The specifications have been 
written to require the contractor to use the landfill gas treatment system to 
treat waste water to the greatest degree possible. Approximately 82,000 cubic 
yards of landfill material and soil within the limits of the landfill boundaries 
will be excavated and regraded. 

1.1.8.11. Inspection Trench. During initial excavation and 
regrading operations, the contractor will be required to construct an inspection 
trench around the entire perimeter of the final cover system. The inspection 
trench will follow the alignment of the cover system subdrain trench and the 
drainage ditches. As noted above, any landfill material located outside of the 
northern, eastern, and western section of the trench will be relocated under the 
final cover system. The cap grading plan allows for the placement of 
approximately 122,000 cubic yards of previously unidentified waste from outside 
of the perimeter trenches (This volume is in addition to the 82,000 cubic yards 
of known landfill material and soil to be relocated as noted in the previous 
section.). This material would be used in place of the random fill as required. 

1.1.9. Landfill Gas Collection System. 

1.1.9.1. General. The ROD requires the installation of an active 
landfill gas (LFG) collection and treatment system. The purpose of the LFG 
collection and removal system is to provide effective LFG migration control and 
to prevent physical disruption of the landfill cover components. Gas collection 
involves capturing the LFG that is naturally produced due to the decomposition 
of organic material deposited at this site. LFG typically has a composition of 
40-60 percent methane (CH4) and 40-50 percent carbon dioxide (COj). Trace 
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amounts of oxygen (O2), nonmethane organic compounds (NMOC) whose principal 
coiDiponents are hydrogen sulfide (HjS) and reactive organic gases (ROGs), may also 
be present in LFG. LFG at this site will be collected by nine vertical 
extraction wells and two horizontal extraction trenches as shown on Drawings 
G8.01 and G8.02. Collected LFG will be treated to remove volatile organic 
compounds by granular activated carbon units and combusted with a flare. The 
perimeter of the site will be monitored for off-site methane migration by 18 LFG 
monitoring-probes as shown on Drawing G8.04. 

1.1.9.2. Landfill Gas Migration. There are two mechanisms by which 
gases migrate through refuse or soils - convection and diffusion. Convection 
occurs where there is a differential gas pressure within the system. Flow by 
convention occurs from zones of high pressure to zones of low pressure. 
Convection is also induced by buoyancy forces since methane is lighter than air. 
Diffusion is the flow of gas as a result of differential concentrations of gas. 
Gases tend to move from zones of higher concentration (within the landfill) to 
zones of lower concentration (atmosphere). Vertical or lateral migration paths 
for landfill gas movement are influenced by the final cover and the presence of 
migration corridors and/or barriers. Migration corridors include sand and gravel 
lenses, void spaces, cracks, and fissures. Barriers to gas migration include the 
geomembrane and high or perched water tables. Saturated or frozen layers promote 
lateral migration of landfill gases. 

1.1.9.3. Landfill Gas Extent and Emission Rates. As discussed 
previously, a passive soil gas survey was performed by Quadrel Services Inc. , in 
August of 1995. The survey found varying concentrations of methane around the 
site with the concentration exceeding 50 percent in several areas. The highest 
methane producing regions are located in the eastern and north central portions 
of the landfill. One other high methane producing area is located near the 
southeast corner of the landfill. Consistent emission levels typically indicate 
areas currently producing methane. Methane generation rates over the site were 
found to be anywhere from 0.1 ng cm"' s"' to 497 ng cm"' s"'. Based on this data, 
it was estimated that this site is producing methane at an annualized rate of 287 
million ft'/year. The concentration and volume of methane generated by the 
landfill confirms the need for a landfill gas collection and treatment system as 
specified in the ROD. 

1.1.9.4. Landfill Gas Extraction Well Design. Nine LFG extraction 
wells will be located along the high point of the final cover system on pads 
constructed adjacent to the cap access road. The wells will extend into a 
locking steel vault finished flush with the final grade as shown on Drawing 
GD.02. The vault will be surrounded by three steel posts. Installing the well 
heads in the locking vaults will minimize the potential for damage from vandalism 
or other unauthorized tampering. The extraction wells will penetrate into the 
landfill materials to an elevation of approximately 760 feet MSL. The bottom of 
the extraction wells were set at the noted elevation to reduce the potential to 
draw groundwater into the wells and thereby minimize the amount of condensate 
that will need to be treated. The bottom of the wells are approximately 5 feet 
above the highest groundwater level recorded in 1996. In September of 1996, 
groundwater varied from approximately elevation 752 to 755 feet MSL across the 
site. 
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The extraction wells will consist of Schedule 80 High Density Polyethylene (HDPE) 
casing and screen. The casing will have a nominal diameter of 6-inches and the 
screen will have a nominal diameter of 8-inches. A slip coupling will connect 
the smaller diameter casing to the screened section to allow for settlement of 
the well without damaging the geosynthetics. The wells will be connected to a 
6-inch diameter lateral which connects to the header pipe. Flexible rubber 
connections will be used at various locations between the well and header pipe 
to accommodate differential settlement. A "tee" fitting with a removable cap 
will connect the well to the lateral. This type of fitting will allow for 
inspection of the well and passive venting if the blowers should fail. Each 
extraction well will be fitted with a gas sampling port, a valve to regulate 
individual gas flow rates from each well, and pressure gages on either side of 
the valve. 

The pipe sizes will accommodate the anticipated airflow and minimize losses. The 
screens will be a manufactured 40 slot (0.04-inch openings) to preclude field 
fabrication. This type of screen will have a large open area to allow for gas 
flow and is readily available. The gravel pack surrounding the screened interval 
will consist of clean, washed, sands and gravels which do not contain calcareous 
materials. Calcareous materials, such as limestone, may be susceptible to 
dissolution due to potential low pH conditions in the landfill material. The 
gravel pack gradation, AASHTO No. 57 (M43), was selected to allow for an 
extremely permeable media surrounding the screen. In addition, the smallest 
grain size of the filterpack is greater than the specified slot width of the 
screen. HDPE was selected as the piping material to accommodate stresses and 
temperatures within the waste mass. Typical calculations are present in 
Appendix A. 

1.1.9.5. Landfill Gas Well Spacing. The extraction wells are spaced 
approximately 200 feet on-center along the along the high point of the final 
cover system adjacent to the cap access road. Extraction rates for the LFG 
extraction wells were determined assuming the wells will have a radius of 
influence of approximately 125 feet. Based on a theoretical radius of influence 
of 125 feet and other assumptions, the wells will draw gas at a rate of 
approximately 560 cubic feet per minute (cfm). This is about half of the 
estimated 1,100 cfm of gas produced by the landfill. In actuality however, the 
extraction wells will be drawing gas from a much larger distance than the assumed 
radius of influence. As discussed previously, the foundation layer will also 
serve as a gas collection layer. The lighter than air fraction of landfill gas 
that enter the foundation layer will migrate naturally to the crest of the cap 
where the extraction wells are located. The wells have the capacity to remove 
any gas that migrate to the crest via the foundation layer. In addition, two 
extraction trenches also withdraw gases as discussed in the following section. 
The wells, in combination with the extraction trenches, provide coverage over all 
methane producing regions of the landfill. 

1.1.9.6. Landfill Gas Extraction Trench Design. Extraction trenches 
were utilized around the perimeter of the landfill to prevent lateral migration 
of gases. Trenches will be used instead of wells because the waste mass 
thickness is small and ground water is located at a shallow depth. The 
extraction trenches will extend from the geosynthetic clay layer down to an 
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elevation of approximately 762 feet MSL and will have a minimum width of 24 
inches as shown on Drawing GD.03. The trench systems, designated as north and 
south on the drawings, will each have two sections of screens connected to 
separate headers that run independently to the treatment facility. The system 
was designed in this manner to isolate each trench into two separate extraction 
sections to reduce the potential for short circuiting of the system by 
withdrawing gases from only one long continuous screened section. Each header 
can be controlled at the treatment facility. The screened sections will consist 
of 10-inch diameter 40 slot Schedule 80 HDPE screen installed at an invert 
elevation 766 feet MSL. The screen sections will connect to 10-inch diameter 
headers. The long section of header for the second screened section will have 
1-inch diameter holes drilled through the invert 50 feet on-center within the 
limits of the landfill cover. The holes will allow any liquid to drain from the 
pipe. 

1.1.9.7. Header Pipes. Five HDPE header pipes will run to the 
treatment facility, four from the LFG extraction trenches and one from the LFG 
extraction well system. As noted above, the header pipe for the trenches will 
have a diameter of 10 inches and the well header will have a di5imeter of 12 
inches. The header pipes have been sized to provide for minimal head losses and 
additional capacity, should supplementary extraction wells be required at a later 
date. 

The well header is located above the geotextile along the centerline of the cap 
access road. Placement of header above the geosynthetics allows for future 
maintenance or expansion of the system if required. The pipes will be placed at 
1% slopes with the high points located midway between extraction wells. This 
will allow condensate in the pipes to flow back to the wells to prevent blockage 
of the pipe. A series of settlement gages are located along the crest to monitor 
the change in slope of the pipe over time. 

The majority of the trench headers will be located below the geomembrane. As 
noted above, the long sections of headers for the second screened sections will 
have 1-inch diameter holes drilled through the invert 50 feet on-center within 
the limits of the landfill cover to allow any liquid to drain from the pipe. The 
trench headers will not be placed on any specified slope. 

The header pipes will be placed on a minimum bedding of 6 inches and will have 
a minimum granular cover of 6 inches. The trench and well headers meet under the 
cap road and then run to the treatment facility in the same trench along the 
access road alignment. The invert of the header pipes under the access road are 
located 5 feet below the final grade to account for frost. At the treatment 
facility, a sampling port, vacuum gage, and control valve is provided on each 
header and then the pipes are connected to a 14-inch diameter pipe prior to 
entering the treatment train. 

1.1.10. Off-Site Landfill Gas Monitoring. 

1.1.10.1. General. To identify the off-site release of methane, 
landfill gas monitoring probes will be installed around the periphery of the 
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landfill. The gas monitoring probes will be utilized to monitor for off-site 
migration of LFG during construction and after final closure. 

1.1.10.2. Location. The probes are located in areas that are the 
most critical in term of health and safety of the public as shown on Drawing 
G8.04. One line of probes extend from the access road turn-around near the 
gabion structure at the northeast corner of :the site south to the cap access 
road. These probes are spaced approximately 200 feet on-center and are 
positioned along the perimeter access road Just beyondi the limits of the cover 
system. Another line of probes extend from the southeast section of the cap 
access road west to near southwest corner of the cap in the construction debris 
area. The landfill material in this area is not included under the final cover 
and are being left in place at this time. The probes are located in areas that 
are thought to be outside of the limits of landfill material. During 
installation, these wells may have to be moved if landfill material is 
encountered. The spacing between wells is variable and is dependent on the 
location of the probes with respect to the adjacent residences. Near the 
residences, the probes are located to provide complete coverage of existing 
buildings. With the exception of a probe near the treatment facility, no probes 
are located along the nor^em and western perimeter of the landfill. Probes are 
not warranted in these areas because the excavations in the borrow areas will 
create ponds that act as barriers to the subsurface movement of landfill gases. 
One probe is located north of the treatment facility to monitor for gases that 
may migrate through the access road subgrade. 

1.1.10.3. Landfill Gas Monitoring Probe Design. The gas monitoring 
probes consist of 10 foot long, nominal 1-inch diameter, 20 slot PVC screen 
installed in a 6-inch diameter borehole as shown on Drawing GD.04. A minimiun 2 
foot bentonite seal will be placed immediately above the granular filter pack to 
minimize surface water infiltration. The filter pack will meet the same 
gradation requirement as the new groundwater monitoring wells. The probes length 
were selected to allow the probes to extend to groundwater. This will allow for 
monitoring of the entire vadose zone at each probe locations. The screened 
intervals of the probes will extend into groundwater to varying depths. Each 
probe will be fitted with a top cap which has a flexible tube and clamp to allow 
extraction of the gas to be monitored. Each monitoring probe will be finished 
with a steel protective casing, a 2 foot by 2 foot concrete pad, and three 
protective posts to prevent accidental damage to the instrument. 

1.1.11. Settlement Analysis. 

1.1.11.1. Impacts of Differential Settlement. Excessive 
differential settlement of the landfill could damage or compromise the integrity 
of the final cover. The following are failure scenarios which could be caused 
by differential settlement in final landfill covers: 

•Steepened sideslopes resulting in slope stability failures. 
•Induced tensile stresses in the geomembrane and other geosynthetics. 
•Stress concentrations at the penetration connections (i.e. gas vent boots 
to geomembrane) resulting in the shearing or tearing of the geomembrane. 

•The grade of the final cover could be altered to less than the required 
minimum grade to facilitate runoff. Standing or slow draining 
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precipitation could overload the geonet and increase the quantity of 
leachate. 

•Disruption of the landfill gas collection system. 

1.1.11.2. Mechanics of Refuse Settlement. The major mechanisms of 
refuse settlement are as follows 

•Mechanical consolidation or void ratio reduction by distortions, bending, 
crushing, and material reorientation, 

•Ravelling or the movement of fines into large voids, 
•Physical-chemical changes from corrosion, oxidation and combustion, and 
•Bio-chemical decomposition from fermentation and decay. 

1.1.11.3. Factors Affecting Settlement. There are several factors 
affecting the magnitude and rate of settlement and are often influenced by each 
other. These factors include: 

•Refuse type or characterization (i.e. construction debris versus 
municipal wastes), 

•Refuse density and void ratio, 
•Content of decomposable materials, 
•Waste fill depths, 
•Eight of final cover components, 
•Stress history (landfill operational history), and 
• Environmental factors such as moisture content, teiiq>erature, and gases 
present. 

1.1.11.4. Settlement Analysis Method and Results. Little if any 
settlement is anticipated around the perimeter of the landfill because most of 
these areas will be regraded to remove waste and will be capped with only 3 feet 
of cover soils. The majority of the settlement will occur along the ridge of the 
cap where the existing waste layer is anticipated to be the thickest and the most 
new fill materials will be placed. For this reason, total long term settlement 
of the cover system were calculated at selected locations along the crest of the 
cap. The maximum thicknesses of cover materials, random fill and regraded 
refuse, and existing waste were assumed to be 5.5 feet, 13 feet, and 15 feet 
respectively. The sand foundation will undergo instantaneous consolidation with 
increased stress. Consequently, no long term settlement of the foundation soils 
were considered. 

Two procedures were utilized to estimate the settlement of the landfill; the 
method presented by George F. Sowers in his paper Settlement of Waste Disposal 
Fills. dated 1973, from Proceedings, Eighth International Conference on Soil 
Mechanics and Foundation Engineering, Moscow, [Former] USSR and a method 
presented by Edil, Ranquette, and Wueliner in their paper Settlement of Municipal 
Refuse compiled in Geotechnics of Waste Fills. Typical calculations are 
presented in Appendix A. 

Sower's method utilizes traditional settlement calculation procedures but 
utilizes waste properties in place of soil properties. For the analyses, 
compressibility properties were selected that reflected a low organic content and 
conditions unfavorable for decay. These were chosen to correspond to the large 
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;^ount of sand, construction debris, and calcixim sulfate and limited amount of 
municipal refuse in the landfill material. These properties were also selected 
to reflect the age of the waste. The majority of primary consolidation of the 
construction debris/sand landfill material and random fill will occur during fill 
placement and little if any additional mechanical settlement is anticipated. For 
other wastes streams present, including the municipal waste and the calcium 
sulfate, the consolidation of the waste due to the placement of the landfill 
cover materials, will occur rapidly and is complete in essentially one to two 
months after placement. For these reasons, the primary settlement that occurs 
after construction was estimated to be 10 percent of the total primary 
settlement. Total post construction settlement, both primary and secondary, 
along the crest of the cap was estimated to range from 4 to 6.5 inches using 
Sower's method. 

Edil, Ranquette, and Wuellner present a method for estimated secondary 
compression of waste using a model originally developed for estimating the 
settlement of peats. Compressibility properties were selected from a limited 
list of empirical parameters presented in the paper. Total settlement 
calculations based on this model compared well with the results from the previous 
analysis. 

1.1.11.5. Settlement Analysis Conclusions. Settlement analyses of 
waste fills provide only an approximation of the long term settlement of the 
cover system. Actual versus theoretical settlement can vary significantly due 
to the difficulty in determining appropriate engineering properties for the 
waste, the inhomogeneity of the waste, and the limited knowledge of the 
distribution and thickness of waste materials. For this site, the results of the 
settlement analysis indicates that only limited post construction total or 
differential settlement is expected due to the age and composition of the 
landfill materials. Alteration of design grades will be minimal and will not 
affect post closure surface or subsurface drainage. 

1.1.11.6. Settlement Monitoring. A total of 17 settlement gages 
will be installed along the crest of the cap to monitor settlement of the coyer 
system as shown on Drawing G8.03. The gages can also be used to determine 
changes in slope in the LFG extraction well header. The gages consist of a metal 
plate connected to a rod that extends into a protective casing that is flush with 
the final grade. The plate will be located within the select fill layer above 
the geosynthetics. The gages will be installed during placement of the select 
fill and monitored thereafter. 

1.1.12. Stability Analysis^ The stability of the cover system was 
evaluated using conventional infinite slope methods for no seepage and seepage 
conditions. In addition, the stability of the cover soils was analyzed using 
a method that considers the benefit of toe buttressing as described in Stability 
and Tensfop Copsideratfon? Regarding Covey gojlls op Geomembyape I,lned Slopes 
(Koerner 1993). For the stability analyses, the critical areas on the site are 
the IV on 4H slopes. Most of the IV on 4H slopes are less than 40 feet in 
length. The longest IV on 4H slope, located on the eastern side of the cap, is 
approximately 80 feet. As designed and with a specified minimum saturated 
interface friction angle of 18 degrees, the cover system on the IV on 4H 
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sldeslopes will have a minimum factor of safety of 1.3 for a no seepage condition 
utilizing an infinite slope analysis. Seepage forces, if allowed to develop, 
will result in a decrease in the factor of safety. At this site, the geonet 
drainage layer was designed to accommodate all inflow to prevent the buildup of 
water in the select fill layer. Consequently, seepage forces are not a concern. 
If toe buttressing effects are considered, the factor of safety of the cover 
soils on the IV on 4H sldeslopes is approximately 1.4. The analyses assume that 
the geosynthetic components will not be put in tension by the weight of the cover 
soils. The factors of safety against sliding on the IV on 4H slopes exceed the 
recommended minimum value of factor of safety of 1.25 for slope stability 
analysis as outlined in Guide to Technical Resources for the Design of Land 
Disposal FaciXities, (EPA/625/6-85/018). 

To achieve the required interface friction angle of 18 degrees on the IV on 4H 
slopes, a geotextile may be required between the geonet and the geomembrane. The 
need for an additional geotextile below the geonet will need to be addressed 
during the interface friction testing and will be dependent on the materials 
selected for use. For example, a number of geonets on the market currently have 
geotextiles bonded to one or both sides of the net. If the contractor and/or 
PRP's decide to use a product with geotextiles attached to both sides, an 
additional geotextile may not be needed. However, if the selected product does 
not have a geotextile attached and the system does not meet the interface 
friction requirements, an additional geotextile will be required. 

On the 4 percent top slopes, an interface friction angle can be significantly 
reduced because of the relative flatness of the slope. By reducing the required 
interface friction angle on the 4 percent slopes, the cost of the cap can be 
lowered due to less stringent requirements while maintaining the stability of the 
cover system. The factors of safety for the 4 percent slopes assuming a friction 
angle equal to the slope (i.e., 2.3 degrees) and an angle of 4 degrees are 1.0 
and 1.7, respectively, for the no seepage condition utilizing an infinite slope 
analysis. As shown by the calculations, only a minimal friction angle is 
required on the 4 percent slopes to maintain the stability of the cover system. 

The specifications require a minimum interface friction angle of 4 degrees on the 
top slope. However, interface friction testing will not be required due to the 
low value required. The specifications also require that the cover system cross 
section that meets the 18 degree interface friction angle criteria extend a 
minimum of 10 feet upslope for the break from the IV on 4H slope to the 4 percent 
slopes. Although not designed for tension, this will anchor the IV on 4H 
components and allow for the development of some tension. 

1.2. HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE MODELING. 

1.2.1. HELP Model Description. The Hydrologic Evaluation of Landfill 
Performance (HELP) model was used to evaluate the overall performance of the 
cover system and its individual components. The HELP program models the 
hydrologic processes occurring in the landfill system including surface runoff, 
infiltration, percolation, evapotranspiration, soil moisture storage, surface 
storage, lateral subsurface drainage, snowmelt, vegetative growth, and leachate 
production. The HELP model requires three general types of input data: 
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cllmatologlcal, geometric, and soil characteristics. These are discussed in more 
detail below. 

1.2.2. Climatologic Data. The climatological data required in the HELP 
model are eyapotranspiration, precipitation, temperature, and solar radiation. 
The base climatological data used in the model were obtained from Climates of the 
States. piiblished by the Nations,! Oceanic and Atmospheric Administration. The 
data used were 30-year monthly mean temperatures and rainfalls recorded at the 
South Bend, Indiana weather station, between 1951 and 1980. South Bend is 
located approximately 30 miles west of the Himco Dump Site. The HELP model then 
synthetically generated daily precipitation and temperature values for this 
landfill for a 30-year period using the manually input data and the modeling 
parameters for the city of Fort Wayne, Indiana which is located 80 miles 
southeast of the site. Fort Wayne was used because it is the closest city to the 
site that is available in the HELP model. 

1.2.3. Geometric Parameters. The geometric parameters were derived from 
design considerations and the layout of the site. The required geometric input 
data includes the number of cover system components, layer thickness, the 
drainage layer slope and maximum length, area, and the layer type. Four types 
of layers are available: vertical percolation, lateral drainage, barrier soil 
liners and geomembrane liners. 

1.2.4. Soil Parameters. The soil parameters required in the HELP model 
for each soil layer of the cover system are: initial water content, porosity, 
field capacity, wilting point, and hydraulic conductivity. These parameters are 
defined below. 

•Water Content - The ratio of the volume of water in the soil to the total 
volume. 

•Porosity - The water content at saturation. 
•Field Capacity - The water content after a long time period of gravity 

drainage. 
•Wilting Point - The water content at which plants wilt and fail to 

recover. 
•Hydraulic Conductivity - The rate at which water drains through a 

saturated soil. 

1.2.5. Input Data for the Cover System. Five layers were used to model 
the cover system in the HELP Model. In the model. Layers 1 and 2 were defined 
as vertical percolation layers. Layer 3 as a lateral drainage layer. Layer 4 as 
a geomembrane liner, and layer 5 as a soil barrier layer. The uppermost layer. 
Layer 1, the topsoil layer, was modeled using the programs default values for a 
sandy silt. Layer 2, the select fill layer, was modeled using the programs 
default values for a poorly graded sand. The hydraulic conductivity of this 
layer was varied from 10"' cm/sec to 10"^ cm/sec to model potential material 
properties in order to determine the effect on the head buildup in the drainage 
net. The hydraulic conductivity of the on-site sandy material ranged from 10"* 
cm/sec to 10"' cm/sec as determined using Hazen's equation. However, the 
predominant hydraulic conductivity was of the 10"' cm/sec magnitude. Layer 3, 
the geonet drainage layer, was modeled using the programs default values for a 
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drainage net with the exception of in-plane hydraulic conductivity. The in-plane 
hydraulic conductivity of this layer was modeled to meet the requirements in the 
specifications. Layer 4, the geomembrane, was modeled using the programs default 
values for a geomembrane with a hydraulic conductivity of 10"^^ cm/sec. The 
geomembrane was specified to have a total of 7 defects (holes) per acre to 
account for installation and manufacturing imperfections and a good placement 
quality. Layer 5, the geos3rnthetic clay layer was modeled using the programs 
default values for a bentonite mat. The hydraulic conductivity of the bentonite 
mat was lO'^^cm/sec. The program initialized the starting water content of the 
soils for the 30-year period modeled. 

1.2.6. Geonet Drainage Layer Modeling. The required flow rate of the 
geonet was determined by the HELP model using the previously discussed input 
data, along with geonet properties for a geonet with the highest transmfssivity 
values available. The peak maximvim daily flow rate through the drainage layer 
was determined. The geonet was then sized to accommodate the peak daily flow 
utilizing partial factors of safety to account for intrusion of adjacent 
geosynthetics into the geonet core space, for creep deformation of the geonet, 
for chemical clogging, and for biological clogging. The peak daily drainage from 
the geonet was estimated at approximately 75 cubic feet per day per linear foot 
for the maximum drainage length of 500 feet on a 4 percent slope. A slope of 
3.85 percent was also modeled to account for possible future settlement. Their 
was no change in maximum head or flow rate with the reduction in slope. The peak 
daily head in the drainage net is less than 0.2 inches. As discussed previously, 
the minimum transmissivity of the geonet is specified as 20 gallons/minute/foot 
under an applied normal pressure of 1.5 psi and a hydraulic gradient of 0.1. See 
Appendix A for HELP model siunmary output files. 

1.2.7. Cover Section Effectiveness. The selected cover design is 
effective in controlling the quantity of infiltration through the barrier layers. 
Results from the HELP model indicates that only 0.0006 percent of the total 
precipitation will infiltrate through the cover system and into the landfill 
waste. Based on these results, the cover system is extremely effective in 
preventing water infiltration into the waste mass. 

1.3. GROUNDWATER MONITORING WELLS. In addition to the existing groundwater 
monitoring wells at the site, a total of four new monitoring wells (designated 
WT119A, WT119B, WT120A, and WT120B) consisting of two nested well site will be 
constructed south of the Himco Dump and construction debris area during remedial 
activities. These wells are designed to provide ground water quality information 
downgradient of the construction debris area where elevated levels of volatile 
organic compounds were detected during pre-desigh sampling activities. Two 
nested well sites are used to decrease the distance between monitoring points to 
a more appropriate distance given the uncertainty in the waste disposal history 
in the construction debris area and the detection of contaminants in groundwater 
obtained from the vmi6 well cluster. The new monitoring wells will be located 
horizontally such that they are approximately equidistant between the southern 
edge of the construction debris area and downgradient monitoring wells WTOl and 
WT105A. 
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The newly constructed monitoring wells will be screened vertically to monitor the 
shallow (water table) and intermediate (approximately 60 feet below ground 
surface) portions of the water table aquifer, These depths are identical to 
those chosen during the pre-design groundwater monitoring. The materials chose 
for construction of these new monitoring wells, including the riser, screen, 
filterpack, bentonite, annular seals, and surface completions are identical to 
those used for wells installed during the pre-design investigation. 

1.4. PERMITTING REQUIREMENTS. The need to obtain specific permits is waived by 
statute under the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) Section (e) (1), 42 United States Code 9621 (e) (1), as 
amended. However, the project has been designed to comply with all identified 
applicable or relevant (ARARS) and appropriate federal, state and local 
standards, requirements, and criteria, 
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2. CIVIL: ROADS, PAVING. AND FENCING. 

2.1. DESIGN REFERENCES. For references used in preparing the roads, paving, and 
fencing design, see Part 7 - Bibilograhy and References. 

2.2. ROAD DESIGN. 

2.2.1. Permits. Permits and approval for constructing the new access roads 
will be required from the city and county. 

2.2.2. Access Road "A"• 

2.2.2.1. Traffic. Design of the access roads was based on the 
following criteria: 

Class "E" Road 
T - lOX 
Design Speed - 30 mph 
Average Running Speed - 27 mph 

2.2.2.2. Horizontal Alignment. 

Desirable Maximum Degree of Curvature •=' 8 degrees 
Absolute Maximum Degree of Curvature - 21 degrees 

2.2.2.3. Vertical Alignment. 

Desirable Maximum Grade 6X 
Critical Length = 450 ft. 
Absolute Maximum Grade - lOX 
Critical Length = 450 ft. 
Minimum Stopping Sight Distance = 400 ft. 
Vertical Curves 

Crest K - 28 
Sag K - 35 
Minimum Length = 90 ft. 

2.2.2.4. Normal Cross-Section Elements. 

Width of Traffic Lanes - 12 ft. 
Traffic Lane Cross Slope - 1/4 in./ft. 
Front Slope, IV on 4H 
Back Slope, IV on 3H 

2.3. PAVEMENT DESIGN. 

2.3.1. ACCESS ROAD "A". The tuimout from John Weaver Parkway will be paved 
with bituminous pavement. The remainder of the road will be paved with aggregate 
surface course. 
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vehicles: 

vehicles: 

2.3.1.1. Blttuninous Pavement. 

2.3.1.1.1. Traffic. Traffic consists of the following 

85X Passenger cars, panel trucks, 
and pickup trucks 

14% Two-axle trucks 

IX Three-, four-, and five- axle 
trucks 

2.3.1.1.2. Strength Method. (Non-Frost Design) 

Class - F 
Category = III 
Design Index - 2 
CBR (Compacted Subgrade) - 20 
Total Design Thickness - 3.8 inches 
Compacted Subgrade Thickness - 6 inches 

2.3.1.1.3. Reduced Subgrade Strength Method. (Frost Design) 

Design Index - 2 
Soil Group - F3 
Soil Support Index «=» 3.5 
Total Design Thickness = 15.5 inches 

2.3.1.1.4. Recommended Pavement Section. 

2.5-inches Bituminous Pavement 
6-inches Aggregate Base Course 
6-inches Subbase Course 
6-inches Compacted Subgrade 

(95% maximum density) 

2.3.1.2. Aggregate Surfac ing. 

2.3.1.2.1. Traffic. Traffic consists of the following 

85% Passenger cars, panel trucks, 
and pickup trucks 

14% Two-axle trucks 

1% Three-, four-, and five- axle tjmcks 
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2.3.1.2.2. Strength Method. (Non-Frost Design) 

Class - G 
Category - I 
Design Index - 1 
CBR (Compacted Subgrade) - 20 
Total Design Thickness - 1.7 inches 
Compacted Subgrade Thickness - 6 inches 

2.3.1.2.3. Reduced Subgrade Strength Method. (Frost Design) 

Design Index - 1 
Soil Group - F3 
Soil Support Index - 3.5 
Total Design Thickness = 9 inches 

2.3.1.2.4. Recommended Pavement Section. 

8-inches Aggregate Surfacing 
6-inches Compacted Subgrade 

(95% maximiim density) 

2.3.2. ACCESS ROADS "B", "C", AND "D". The Acess Road "B" turnout from 
County Road 10 will be paved with bituminoiis pavement. The remainder of the 
roads will be paved with aggregate surface course. 

2.3.2.1. Bituminous Pavement. 

2.3.2-1-1- Traffic. Traffic consists of the following 
vehicles: 

99% Passenger cars, panel trucks, 
and pickup trucks 

1% Two-axle trucks 

2.3.2.1.2. Strength Method. (Non-Frost Design) 

Class = F 
Category = I 
Design Index = 1 
CBR (Compacted Subgrade) = 20 
Total Design Thickness -3.2 inches 
Compacted Subgrade Thickness = 6 inches 

2.3.2.1.3. Reduced Subgrade Strength Method. (Frost Design) 

Design Index = 1 
Soil Group = F3 
Soil Support Index =3.5 
Total Design Thickness =13.5 inches 
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vehicles: 

2.3.2.1.4. Recommended Pavement Section. 

2.5-inches Bituminous Pavement 
6-inches Aggregate Base Course 
5-inches Subbase Course 
6-inches Compacted Subgrade 
(95Z maximum density) 

2.3.2.2. Aggregate Surfacing. 

2.3.2.2.1. Traffic. Traffic consists of the following 

99X Passenger cars, panel trucks, 
and pickup trucks 

IX Two-axle trucks 

2.3.2.2.2. Strength Method. (Non-Frost Design) 

Class G 
Category - III 
Design Index - 1 
CBR (Compacted Subgrade) - 20 
Total Design Thickness =1.7 inches 
Compacted Subgrade Thickness - 6 inches 

2.3.2.2.3. Reduced Subgrade Strength Method. (Frost Design) 

Design Index - 1 
Soil Group = F3 
Soil Support Index =3.5 
Total Design Thickness = 9 inches 

2.3.2.2.4. Recommended Pavement Section. Because of the low 
traffic volume, the design thickness determined using the reduced subgrade 
strength method will be decreased. 

6-inches Aggregate Surfacing 
6-inches Compacted Subgrade 

(95X maximum density) 

2.4. FENCING. New FE-6 type chainlink security fence was used to provide a 
boundary for the site. The fence had a standard single outrigger with three 
strands of barbed-wire on the outrigger. The fabric was 7 feet high with top 
rail and bottom tension wire. 

2.4.1. Chainlink Fabric was zinc ot aluminum coated 9-gage wire woven in 
a 2-inch mesh. 

2.4.2. Tie Vires were 9-gage galvanized steel wire. 
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3. ENVIRONHENTAL 

3.1. PROJECT DESCRIPTION. This project is the final design of the landfill off 
gas and condensate treatment and disposal. The landfill off gas and condensate 
from the landfill off gas will be treated through use of vapor- and liquid-phase 
carbon adsorption units, respectively. In addition, this design includes 
condensate disposal and disposal of groundwater found in excavation during the 
construction activities and decontamination water from decontamination of 
vehicles and bulky debris. 

3.2. DESIGN REFERENCES. See Part 7 - Bibliography and References. 

3.3. TREATMENT AND/OR DISPOSAL OF CONTAMINATED MATERIALS AND LANDFILL OFF GAS 

This section covers the treatment and disposal of the condensate (the 
moisture that is entrained in the landfill off gas stream and that is collected 
in the knock-out pot prior to the blower); treatment of landfill off gas; 
disposal of groundwater generated during construction activities; and disposal 
of decontamination water from decontamination of vehicles and bulky debris such 
as concrete rubble, empty drums, and synthetic liners. 

3.3.1. Treatment and Disposal of Condensate. The condensate will be treated 
using a liquid-phase granular activated carbon (LGAC) unit (with another one on 
stand-by) through carbon adsorption prior to draining into the underground 
storage tank for temporary storage. The condensate flow rate was estimated to 
be approximately 600 gallons per day or less than 1 gpm. The size of the LGAC 
unit will depend on this flow rate (used 1 gpm). It is anticipated that the 
retention time (contact time) will be sufficiently high to achieve the necessary 
adsorption using a low-flow (10 gpm) LGAC unit. 

The landfill off gas includes Volatile Organic Compounds (VOCs) such as 
methyl chloride, vinyl chloride, methylene chloride, acetone, carbon disulfide, 
1,1-Dichloroethylene, 1,1-Dichloroethane, 1,2-Dichloroethene (total), 1,1,1-
Trichloroethane, trichloroethene, benzene, tetrachloroethene, toluene, ethyl 
benzene, styrene, and xylenes (refer to Table 1 for concentrations). These VOCs 
may also be found in the condensate. However, concentrations of these VOCs in 
the condensate are not known. Since condensate VOCs concentrations are not 
known, an estimate was not made to determine the approximate carbon usage. 
However, a low-flow (10 gpm) LGAC unit may be effective especially in removing 
those VOCs with relatively high molecular weight. The VOCs with low molecular 
weight, such as methyl chloride, vinyl chloride, methylene, chloride, acetone, 
carbon disulfide, and 1,1-Dichloroethylene may not be effectively removed and may 
pass through the carbon. The LGAC unit will be put on-line to achieve the 
effluent VOCs concentrations that are below the local POTW discharge limits 
(refer to Section \=01402"\: Chemical Quality Management for acceptance limits 
on the VOCs in the influent). The Contractor will coordinate the sanitary sewer 
discharge with Ms. Ljmn Newvine, Laboratory Director, Elkhart Public Works and 
Utilities, Elkhart, IN, at (219) 293-2572. 

The condensate will be periodically sampled at the influent and effluent 
ports and analyzed for the parameters according to Section 01402: Chemical 
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Quality Management to determine when to replace the spent carbon. The LGAC unit 
will have a capacity to last a minimum of 30 days. In addition, the condensate 
that has accvunulated in the underground storage tank will also be tested prior 
to discharge into the POTW. If the condensate does not meet the discharge limits 
set by the local POTW, then it will be transported to a State-approved Treatment 
Storage and Disposal (TSD) facility for treatment and disposal. 

3.3.2: Landfill Off Gas Treatment. Two vapor-phase granular activated 
carbon (VGAC) units operating in parallel and located after each blower will be 
used to treat the landfill off gas for primarily hydrogen sulfide. Some of the 
VOCs listed above (especially ones with relatively high molecular weight) may 
also be captured in the VGAC units. The temperature of the gas entering into the 
VGAC units will be kept at 135®F or below through heat exchangers located before 
the VGAC units. The flow rate per unit is estimated to be approximately 275 cfm. 
There will not be any back-up units and the units that would be in operation will 
be periodically monitored (as defined in the O&M manual) to replace the carbon 
at breakthrough. Each VGAC unit will have a capacity to last a minimum of 30 
days. 

A pilot test will be conducted prior to installation of the VGAC units to 
determine actual carbon usage. This will be done by using i.e. , a 55-gallon VGAC 
unit and a 100 cfm off gas flow rate and continued until the hydrogen sulfide 
breakthrough is reached which will be determined upon smell of the gas. 
Discharge of total VOCs into the air is anticipated to be below the State's 
discharge limits. The State indicated a total VOC limit of 15 lbs emitted/day 
or 25 tons emitted/year (based on a telephone conversation with Mr. Don Poole 
(317)232-8327, Air Management, Indiana Department of Environmental Management, 
on Nov. 29, 1995). The VGAC units will be periodically sampled for hydrogen 
sulfide at the influent and effluent ports and analyzed according to Section 
\=01402-\: Chemical Quality Management to monitor the compliance and determine 
when the spent carbon needs to be replaced. 

3.3.3. Disposal of Groundwater Encountered During Construction. Groundwater 
that may be encountered during construction activities will be land applied in 
accordance with Section \-»01570-\: Disposal of Water. A NPDES permit pursuant 
to the Clean Water Act will not be required for land application within the site 
limits (refer to the attached memorandum regarding NPDES Storm Water Discharge 
Permit Regulations). The land application will be done by discharging the 
groundwater at a rate which will allow the water to percolate into the soil. No 
sheeting action, soil erosion, or discharge into a:ny waterways will occur. The 
land application will be done entirely within the limits of the site. 

3.3.4. Disposal of Decontamination Water. All collected (by means of 
containerizing) decontamination waste water will be disposed under the random 
fill of the landfill cover system prior to the placement of the random fill. All 
waste water collected after the placement of the random fill will be disposed of 
off site in accordance with applicable Federal and State as well as local 
regulations. 
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4. HYDRAULIC DESIGN. 

4.1. INTRODUCTION 

4.1.1. General. The hydraulic design analysis includes the hydraulic design 
of the south and east channels and their outlets, the erosion protection features 
associated with those channels, the use of the Universal Soil Loss Equation 
(USLE) to determine average annual sheet and rill erosion from the cap, and the 
use of the Modified Universal Soil Loss Equation (MUSLE) to determine total sheet 
and rill erosion for the design event. 

4.1.2. Not Used. 

4.2. SOUTH CHANNEL 

4.2.1. Introduction. The south channel drains the southwest portion of the 
landfill cap. It begins at station 15+50, near the south-central edge of the cap, 
and continues in a westerly direction where it exits into the west borrow area, 
approximately station 31+40. The peak 24-hour, 25-year discharge for the south 
channel was determined to be 75 cubic feet per second (cfs). The hydrologic 
analysis for this determination may be found in Part 3, Section 6 of this 
document. 

4.2.2. Profile Computations. Water surface profiles were developed using 
the HEC-2 standard step backwater model version 4.6.2., dated May 1991. Cross 
sections for the main channel were design sections from the cap grading plan. 
Exit channel cross sections were developed using the HEC-2 channel improvement 
option. Starting conditions were varied from normal depth, critical depth, and 
potential lake elevations based on ten years of ground water records, varying 
from 953-959 feet above mean sea level (ft msl). At a maximum Manning roughness 
factor of 0.070, normal depth is 3 feet. At a minimum Manning roughness factor 
of 0.035, the peak Velocity is 2.7 feet per second (fps). No channel protection 
is required for this reach. Where the channel exits the cap perimeter to a steep 
slope, the flow goes through critical depth with a velocity of 5.4 fps. Erosion 
protection measures for this reach are described in paragraph 4.4.1. A one foot 
high endsill at the end of the slope acts to break up the critical flow. The 
channel depth is three feet except for a nine foot section upstream from the 
endsill where the depth increases to four feet. The additional height is needed 
because the endsill could create a hydraulic jump higher than the designed 
channel banks. For design conditions, freeboard for the low roughness profile 
varies from 0.5-2.0 feet, and freeboard for the high roughness profile varies 
from none in the main channel reach to 1.0-2.0 feet at the channel exit. Channel 
and water surface profiles for the south ditch may be found on Plates 1 and 2 of 
Appendix H. 

4.2.3. Channel Geometry. The main channel is trapezoidal in shape with a 
5 foot bottom width and 1V:4H sideslopes. The depth of the trapezoid varies 
between 2 and 3 feet with a four percent breakaway slope on the landfill side and 
a low berm on the outside. The main channel extends approximately 1550 feet with 
a slope of 0.00259. The upstream and downstream invert elevations are 963.0 and 
959.0 ft msl, respectively. At the exit from the cap, the south channel drops 5 
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feet to elevation 954.0 ft msl on a 1V:4H slope. At the bottom of the slope, a 
one foot high endsill will help to break up the critical flows. Downstream from 
the endsill, the channel continues for approximately 20 feet to elevation 952.5. 
From the endsill to the end of the channel, the channel walls may be toed down 
to the ground elevation. Excavation may be required beyond the 20 feet to 
daylight into the west borrow area. Detailed drawings may be found in the project 
plans. 

4.3. EAST CHANNEL 

4.3.1. Introduction. The east channel drains the south- and north-east 
portion of the landfill cap. It begins at station 15+50, near the south-central 
edge of the cap, and continues east and then north where it exits into the north 
borrow area and wetlands near the northeast corner of the cap. The channel 
extends about 45 feet downstream from station 0+00. The peak 24-hour, 25-year 
discharge for the east channel was determined to be 40 cfs. The hydrolpgic 
analysis for this determination may be found in Part 3, Section 6 of this 
docvunent. 

4.3.2. Profile Computations. Water surface profiles were developed similar 
to the south channel. Cross sections for the main channel and the exit portion 
were developed using the HEC-2 channel improvement option. Starting conditions 
were varied from normal depth, critical depth, and potential lake elevations 
based on ten years of ground water data, varying from 951-956 ft msl. At a 
maximum Manning roughness factor of 0.070, normal depth is 2.2 feet. At a minimum 
Manning roughness factor of 0.035, the peak velocity is 2.1 fps. No channel 
protection is required for this reach. Where the channel exits the cap perimeter 
to a steep slope, the flow goes through critical depth with a velocity of 4.8 
fps. Erosion protection measures for this reach are described in paragraph 4.4.1. 
A one foot high endsill at the end of the slope acts to break up the critical 
flow. The channel depth is 2.2 feet except for a nine foot section upstream from 
the endsill where the depth increases to 3.2 feet. The additional height is 
needed because the endsill could create a hydraulic jump higher than the designed 
channel bank. Downstream from the endsill, a small basin prevents critical flows 
from migrating downstream and undermining the gabion structure. This differs from 
the south channel because it is not practical to daylight into the north borrow 
area. For design conditions, freeboard for the low roughness profile varies from 
0.5-2.0 feet, and freeboard for the high roughness profile varies from none in 
the main channel reach to 0.5-1.5 feet at the channel exit. Channel and water 
surface profiles for the east channel may be found on Plates 3 and 4 of Appendix 
H. 

4.3.3. Channel Geometry. The main portion of the east channel configuration 
is the same as the south channel except for the required channel depth of 2.2 
feet as opposed to 3 feet. At the exit from the cap, the east channel drops 5 
feet to elevation 954.0 ft msl on a 1V:4H slope. At the bottom of the slope, a 
one foot high endsill will help to break up the critical flows. A 2 feet deep 
basin, between elevations 954 and 952 ft msl, exists downstream from the endsill. 
The basin mimics the channels 5 foot width and 1V:4H sideslopes, but has a 9 foot 
bottom length with 1V:3H sideslopes. The total basin length is approximately 20 
feet. From the endsill to the end of the channel, the channel walls may be toed 
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down to the grovind elevation. Detailed drawings may be found in the project 
plans. 

4.4. EROSION PROTECTION 

4.4.1. Gabion Design. Erosion protection for the east and south channels 
was based on peak flow velocities for the south channel. Velocity computations 
determined-a peak flow velocity of 2.7 fps for the main channel, requiring no 
erosion protection. For the steep sloped sections, computed maximxun velocity was 
5.4 fps. Gabions were designed for the gabion structures "A" and "C" on the south 
and east channels, respectively. The gabion height was determined to be one foot 
based on the maximum computed velocity. The gabions should be continuous for 20 
feet upstream from the channel "exit" from the cap, through the steep gradient 
section and end sill, and downstream from the endsill for at least 20 feet. 
Larger gabions are acceptable if there is a common and less expensive size 
available. Upstream and downstream from the gabions it is recommended to have a 
12" layer of loose riprap for about 10-15 feet to have a more gradual transition 
in channel roughness and to protect the gabions from being undermined. If riprap 
is not possible, then a good geosynthetic liner should be used. 

4.4.2. Not Used. 

4.5. SEDIMENT YIELD ANALYSIS 

4.5.1. Introduction. Potential depletion of retention basin storage volume 
due to sediment deposition was assessed. The Universal Soil Loss Equation (USLE) 
was used to evaluate the potential long term average rate of soil erosion for the 
landfill cap. The Modified Universal Soil Loss Equation (MUSLE) was applied to 
predict the sediment yield for the 25-year event. Computations were based on 
guidance from Computation of Watershed Sediment Yield, Presented at a an HEC 
training course "Sediment Transport in Rivers and Reservoirs", July 1988. Average 
annual sheet and rill erosion were computed using the USLE for the landfill cap 
area. The MUSLE was used to predict sediment yield for the 25-year, 24-hour storm 
event. 

4.5.1.1. USLE Parameters. The following are parameters used to 
calculate the average annual sheet and rill erosion. The rainfall erosion index 
(R) for north-central Indiana is 150. The erosion control practice factor (P) is 
1.0 for the landfill. The topographic factor (LS) is 0.69. The topographic factor 
is based on a 4X slope and average slope length of 400 feet. The soil erodibility 
factor (K) is 0.30. This is representative of soils listed as "good" for use as 
topsoil in the Soil Survey for Elkhart County, Indiana published by the US 
Department of Agriculture, Soil Conservation Service. The vegetative cover factor 
(C) is 0.075 assuming no canopy (Cl-1), 70X ground cover (C2-0.20), and 50% 
grass/weeds (03=0.375). The resulting average sheet and rill erosion quantity (A) 
is 2.3 tons per acre per year. 

4.5.1.2. MUSLE Parameters. The following are parameters used to 
compute total sediment yield for the 25-year, 24-hour storm event. The storm 
runoff energy factor (R) is based on peak discharges and runoff volumes from the 
hydrologic analysis in Part 3, Section 6 of this document. Computations were 
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split between on-site vs off-site runoff into the north borrow area and the west 
borrow area. Values of "R" range from 1967 to 4680. For on-site conditions, all 
other factors are the same as used for the USLE, above. For off-site conditions, 
the topographic factor (LS) was left at 0.69, to be conservative. The flat 
terrain of the surrounding area would probably yield a topographic factor one 
half to one third less than that used for the landfill cap. The soil erodibility 
factor (K) is 0.20, representative of soils in the general area. The vegetative 
cover factor (C) is 0.021 assuming 30X canopy cover (Cl-0.85), 90)! ground cover 
(C2-0.10) and 90X grass/weeds (C3-0.25). The erosion control practice factor (P) 
is 1.0. The resulting sediment yield (A) into the north borrow area is 78.4 tons 
and 57.7 tons into the west borrow area. Assuming a soil density of 70 pounds per 
cubic feet (lbs/ft^3), 78.4 and 57.7 tons converts to 0.051 and 0.038 acre-feet, 
respectively. 

4.5.2. USLE Criteria. Indiana State rule 329 lAC 2-14-19 and proposed rule 
329 TAG 10-22-7, both indicate 5 tons/acre/year as the upper limit for average 
annual sheet and rill erosion from the final cover of a landfill cap. The EPA 
recommended guidance of less than 2 tons/acre/year is taken from Technical 
Guidance Document: Final Covers on Hazardous Waste Landfills and Surface 
Impoundments. From the EPA Office of Solid Waste and Emergency Response, July 
1989. The resulting average annual sheet and rill erosion of 2.3 tons/acre/year 
is very close to the EPA reconimended guidance and substantially meets existing 
and proposed regulations for the State of Indiana. Excessive erosion is not 
expected and additional volume for sediment storage is not necessary. 

4.5.3. MUSLE Criteria. Indiana State rule 329 lAC 10-20-12 requires 
permanent storm water/sedimentation basins to be designed to handle, 
simultaneously, the runoff from a 24-hour, 25-year precipitation event and any 
required sedimentation storage. As described in the hydrologic analysis (Part 3, 
Section 6 of this document) the borrow areas will be designed to hold the 25-
year, 24-hour storm event. The design storm event requires 20 acre-feet of 
storage voliome for flood flows in the north borrow area and 27 acre-feet in the 
west borrow area. The sediment yield from the MUSLE of 0.051 and 0.038 acre-feet 
is minuscule and will not require an increase in storage voliame dedicated to 
sediment. 

4.6. SUMMARY 

4.6.1. General. The hydraulic design analysis provides hydraulic design of 
the south and east channels to contain the 25-year, 24-hour storm event. Gabion 
structures A and C are designed to provide protection against potentially erosive 
flows where the south and east channels exit from the landfill cap. A sediment 
yield analysis, using the IJSLE and the MUSLE, provided average annual and total 
sediment yield for the 25-year, 24-hour storm event. The sediment yield values 
were determined to be within the criteria, requiring no storage volume dedicated 
to sediment. 

4.6.2. Not Used. 
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5. VETLAimS 

5.1. IMPACTS 

The potential for this project to impact jurisdictional wetlands was investigated 
during a 29 August 1995 site visit. The only potential wetlands located during 
this site visit correspond with the August 1992 Ecological Assessment conducted 
by SEC Donohue for the EPA Region 5 ARCS program. The wetlands located during 
this site visit occur between the quarry pit pond and the landfill, as well as 
the fringe areas of the L-shaped pond, the small pond adjacent to the L-shaped 
pond, and the fringes of the quarry pond. These areas combined will comprise 
approximately 0.75 acres of total wetland. 

5.2. SITE VISIT 

During the August 1995 site visit, soil samples, vegetation samples, and 
hydi^ology investigations revealed the same results for all the wetland areas. 

Soil samples were taken to a depth of 36 inches. All of the samples revealed 
consistent sand to a depth of 36 inches. Organic surface material occurred 
sporadically but never to a depth of more than 0.5 inches and appeared to be no 
more than the previous years die back or associated leaf litter. Soils contained 
reddish orange redoximorphic mottles at concentrations less than IX. The areas 
did not contain high levels of organic matter in the surface horizon, did not 
contain organic streaking in the subsurface horizons, nor was an organic pah 
located at the depths sampled (0 to 36 inches). Local soil mapping indicates that 
these areas are within a hydric soil component of Tawas. It is possible that an 
organic pan exists below the depth of sampling and therefore the soil map unit 
of Tawas will fulfill the criteria necessary to classify this area as having 
hydric soils. 

Vegetation at these areas was dominated by Narrow Leaf Cattail (Tvoha 
au£UStifolia), Rough Horsetail (Eauisetum hvemale). and Willow shrubs (Salix 
interior and Salix nigra). The cattail has a national wetland indicator of 
obligate while the horsetail is facultative wetland minus. The willows both have 
an indicator of obligate, upland. Considering this, the wetland has been 
determined to contain a dominance of wetland vegetation and meets the vegetative 
criteria of a wetland. 

Hydrology at these sites was determined by secondary indicators. Although the 
areas were not inundated nor were the soils saturated during the site visit the 
secondary indicators of dominant wetland vegetation and the presence of 
redoximorphic mottles constitute wetland hydrology. 

5.3. MITIGATION 

Based upon field investigations and proposed design, it appears as though 
approximately 0.5 of the 0.75 acres of wetland will be impacted by this project. 
Mitigation for this 0.5 acres of wetland will be accomplished by excavation in 
the northeast corner of the proposed North Borrow Area followed by planting the 
previously indicated species. Approximately 2 acres of the North Borrow Area 
will be excavated to an average elevation of 756 feet with undulating 
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characteristics ranging from the elevation of 754 feet to 758 feet. Top soil 
shall be placed at a thickness of 6 inches and shall be preferably obtained from 
on-site sources. 

The vegetation to be planted will be Tvoha aneustifolia. Eouisetvim hvmale. Salix 
interior and Salix nigra. The number of plants required for mitigation will be 
300, 300, 200 and 200 respectively. They shall be divided equally and planted 
in two separate locations in the mitigation area. The Tvnha and the Eouisetxim 
should be planted at separate locations at the approximate elevation of 756 
feet.areas should be at least 300 feet apart. The Salix should be planted in 
separate locations at an approximate elevation ranging from 756 to 758 feet. The 
vegetation to be planted may be obtained from on site wetland areas and be 
transplanted to the mitigation areas once grading has been completed and the 
planting area approved. On site vegetative borrow shall be limited to the taking 
of 30% of an established plant colony and shall be done in a manner that does not 
threaten the integrity of the plant colony. Plants should be excavated 
selectively as to leave no major portions of the plant colony barren. If it is 
not possible to borrow from on site sources in this manner and still retain an 
adequate number of specimens, then off site sources will need to be identified 
and utilized. If off site sources for wetland vegetation are necessary, these 
sources must meet the same seasonal requirements for reproduction as the on site 
vegetation. They must be truly representative of on site vegetation in all 
respects. The borrow activities and borrow sources for vegetation should be 
approved and supervised by an Environmental Protection Agency (EPA) biologist or 
EPA approved biologist. Further more, any methods selected for transplanting 
vegetation must ensure that the vegetation is alive and in good health at the 
time of transplanting. If any of the planting locations do not yield at least 
a 65Z success rate at the end of one year following planting activities, they 
shall be supplemented with a 50% of original replanting activity. The only 
exception to this may occur if the EPA determines that conditions other than the 
plants have caused the failure. The elevations and locations of plantings within 
the planting areas will be established to mimic original conditions. 

If an organic pan is discovered at the wetland locations prior to or during 
excavation, appropriate borrow will need to be located and established at the 
mitigation sites. If fluctuating ground water is determined as the source of 
hydrology necessary to support wetland vegetation it will need to be reproduced 
only at the frequency necessary to support this vegetation regardless of its 
source. Mitigation will produce wetlands that mitigate in kind. 
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6. HYDROLOGIC DESIGN 

6.1. INTRODUCTION 

6.1.1. Site Description 

The Himco Dump Superfund Site is located on the northwest edge of Elkhart, 
Indiana, In an area of wetlands and woods north of the St. Joseph River. The 
natural surface drainage for the site is towards the Manning Ditch, located 
roughly 0.5 miles west, through a swale and a wetland. Some drainage enters the 
site from "upstream'^ areas between the landfill and the Elkhart Municipal 
Airport. 

6.1.2. Scope of Evaluation 

In order to design the landfill cap, ditches and culverts and to lay out the 
site drainage, it was necessary to analyze site rainfall and runoff. The Corp's 
Hydrologic Engineering Center's HEC-1 Model was used. Discharge values computed 
using the HEC-1 model were spot checked using USGS Regional equations and the 
Rational Method. 

The 25-year storm event was used as the criteria for the analysis based upon 
the required design rainfall parameter cited on page 3066 of the Indiana 
Register, Vol 18, No 11, 1 August 1995. A 50-year storm was used to size the 
culvert under the landfill cap road. Runoff volumes were computed in order to 
determine if sufficient storage would be available on site, to store runoff from 
the cap and tributary basins which drain onto the property. 

An average annual volume of runoff from the cap and surrounding catchments 
was estimated in order to evaluate the feasibility of discharging all runoff to 
the shallow aquifer and eliminating the need for surface runoff from the site. 

6.2. RAINFALL-RUNOFF MODEL 

6.2.1. Methodology 

The HEC-1 model was set up for each of the two parts of the site drainage. 
Kinematic wave modeling was used to transform the precipitation excess to runoff 
for most of the site. Muskingum-Cunge channel routing was used where drainage 
ditch dimensions were available for the cap. 

6.2.2. Subbasin Delineation 

The landfill and surrounding area were sub-divided into two major regions 
according to whether the drainage entered the North Borrow Area on the east side 
of the landfill or the West Borrow Area on the west side of the landfill. Those 
two areas were further subdivided into 6 subbasins each. 

Subbasins originating on the cap were defined according to the flow path to 
the North or West Borrow Areas. Upstream subbasins were divided according to the 
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culverts that they passed through enroute to the borrow areas. A map of the 
subbaslns Is shown in Figure 1 in Appendix H. 

6.2.3. Model Parameters and Inputs 

The HEC-1 Kinematic wave model transforms the precipitation excess to runoff 
based upon the loss rates provided in the model. Hydrologic routing was used to 
convey the-runoff to the basin outlet through channels with various levels of 
resistance to flow. Rainfall and basin parameters were defined in order to model 
the runoff hydrographs from the site. 

6.2.3.1. Rainfall Depth. Frequency & Duration 

The rainfall depth, frequency and duration values were derived from the 
National Weather Service publications "NOAA Technical Memorandum NWS HYDRO-35" 
and "Technical Paper No. 40" for Elkhart, Indiana. No depth-area reduction from 
the point rainfall was required, as the drainage area is less than 10 square 
miles. The rainfall values are summarized in Table 6-1 as follows; 

Table 6-1 
Rainfall Data for the HEC-1 Model From NWS Publications 

Frequency; 25-Year 50-Year 
Duration (Depth in Inches) 
5 min 0.64 0.71 
15 min 1.32 1.45 
60 min 2.41 2.71 
2 hours 2.60 2.85 
3 hours 2.80 3.10 
6 hours 3.30 3.70 
12 hours 3.80 4.20 
24 hours 4.50 5.00 

There are three rainfall measuring sites hear Elkhart, Indiana that could 
be used to estimate the rainfall at the Himco site from future storm events. 
These are; 
Goshen College, IN (hourly & daily precipitation) 
South Bend WSO, IN (hourly & daily precipitation) 
White Pigeon, MI (daily precipitation) 

6.2.3.2. HEC-1 Model Parameters 

The areas, slopes and drainage lengths were obtained from maps of the area. 
Maps of the landfill cap and borrow areas were used to obtain parameters for the 
subbasins on the site. The U.S.G.S. Quadrangle maps for the area were used as 
a source of basin parameters for subbasins draining towards the site. 

The runoff channels were defined using a number of sources. The landfill 
cap design plans were used to determine the channel dimensions for the Muskingum 
-Cunge channel routing. The channel Manning's "n" values were estimated based 
upon proposed vegetative cover. These "n" values were estimated to be 0.045 for 
the constructed channels and 0.10 for over bank flows. Overland flow n values 
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were assigned a value of 0.40 for the tall grass expected to cover the cap. The 
off-site channel parameters were estimated from aerial photos, the Quadrangle 
maps and the culvert sizes provided by the city of Ell^art for the channels 
running under the expressway to the north. Manning "n" values for overland flow 
through the woods and underbrush upstream of the site were assigned values of 
0.60, while the channels were assigned 0.20. 

The future dimensions of the borrow areas were developed from the 
preliminary plans. Those plans were modified by increasing the size of the two 
water bodies so that they would have sufficient volume to store the 25 year event 
without backing water through the culvert into the neighborhood to the east. 

Loss rates were estimated using the Initial and Uniform Loss Method. 
Initial and uniform loss rates for the cap were assigned on the basis of earlier 
studies done within the branch. An initial loss rate of 0.10 inches was used for 
very wet antecedent conditions and a constant loss rate of 0.05 inches was used 
for the thin soil blanket of the cap. Loss rates for the sandy soils surrounding 
the project included an 0.3 inch initial loss and 2.5 inch to 5 inch per hour 
constant loss rate. The loss rates for the off-site subbasins were adjusted from 
initial estimates to match flows that would pass through the culverts within 
allowable headwater constraints of the expressway. 

6.2.4. Peak Discharges & Runoff Volumes (25-Year, 24-Hour Storm) 

The computed peak discharges and volumes are listed in Table 6-2 as follows: 

Table 6-2 
Discharges & Runoff Volumes from Selected Subbasins 

Subbasin Drainage Peak Q Total Runoff 
Description Area (25-yr) Voltime 

(acres) (cfs) (acre-fei 

Landfill Cap, North Portion (To Quarry) 33.54 117 9 
At Cap Road Culvert 3.78 17 1 
At East Ditch Outlet 10.37 38 3 

Landfill Cap, South Portion (To Pit) 20.61 80 6 
At South Ditch Outlet 18.37 74 5 

All Drainage from Cap 54.15 197 15 

N. & E. Basins (incl. off-site to Quarry) 116.29 203 21 
Cap Portion 33.54 117 9 
All Off-Cap Portion (incl Quarry) 82.75 103 12 
Off-Site through culverts 56.96 32 7 

Northwest Basins (incl. off-site to Pit) 363.16 117 28 
Cap Portion 20.61 80 6 
All Off-Cap Portion (incl Pit) 342.55 51 22 
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Off-Site through culverts 324.50 42 17 

Total Runoff Volume from All Sources -- 49 

6.2.5. Volumes Stored And Elevations Reached 

The potential to fill the two pits with the 25-year storm runoff was 
evaluated.• The only significant change in the basin from pre-project conditions 
was the increased runoff from the landfill cap due to the impervious liner. 

The assumptions were as follows: 
1) Groundwater Losses during 25-yr, 24 hour storm 
a) Loss to water table at starting elevation - 0 cfs 
b) Loss to water table at max design pools -o 0.1 cfs 

2) North Borrow Area 
a) Starting water surface elevation in a dry year = 754.0 
b) Starting water surface elevation in a wet year - 756.1 
c) Design North Borrow Surface Area @756 =23.8 acres 

@758 =25.2 acres 

3) West Borrow Area 
a) Starting water surface elevation in a dry year = 755.0 
b) Starting water surface elevation in a wet year = 758.2 
c) Projected West Borrow Surface Area @755 - 13.85 acres 

@756 - 14.80 acres 
@758 = 18.53 acres 
@759 - 19.61 acres 

The HEC-1 model supplied the following routing results: 
1) North Borrow Area 
a) Full Fool Elevation - 757.1 (30" RCP inlet invert) 
b) At projected size (25-yr storm) 
(1) Max water surface elevation in a dry year - 755.6 
(2) Max water surface elevation in a wet year - 757.0 
(3) Storage - 21.4 acre-feet 
(4) Peak outflow - 0 (assume blocked by flap gate on 30" RCP) 

2) West Borrow Area 
a) Full Pool Elevation - 758.2 (Invert of natural swale) 
b) At present size (25-year storm) 
(1) Max water surface elevation in a dry year - 756.7 
(2) Max water surface elevation in a wet year = 758.7 
(3) Peak Storage - 9.6 acre-feet (wet year) 
(4) Peak outflow - 22 cfs through swale to wetland (wet year) 

6.3. VERIFICATION BY USGS REGIONAL EQUATIONS 

The USGS has developed regional equations for predicting peak discharges 
from ungaged watersheds for each state. The equations are published in USGS 
Report "Water-Resources Investigations Report 94-4002". The state of Indiana was 
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divided into 7 regions. Elkhart is located in Region 1. The equation for the 
25-year peak discharge is: 

025 - 11.8*DA"0.697 * (STOR-H) "-Q.253 * fPREC-30ri.093 where: 

Q - Peak Discharge in cubic feet per second 
M - Contributing Drainage Area in square miles 
STOR - Percent of Contributing Drainage Area covered bv lakes, parks & wetlands 
PREC - Mean annual precipitation in inches 

Where significant urbanization is present, the USGS has provided another 
empirical equation to adjust for man-made changes to the watershed. This was 
applied as needed. The results of this analysis for 2 sub-watersheds is shown 
in the following table 

Table 6-3 

Comparison of Computed Peak Discharges for the 25-Year Event 

SUB AREA Q (USGS) (Q HEC-1) 

Off Cap Subbasin B-3 5.0 7.5 
Off Cap Subbasins B-2 19.0 23.0 

6.4. VERIFICATION BY RATIONAL METHOD 

The Rational Method was also used to check the discharges computed using the 
HEC-1 model, as well as to compute discharges for small drainage areas not 
modeled individually. The Rational Formula is of the form 

Q°CiA where: 

0 ° Peak Discharge in cubic feet oer second 

C - A dlmensiopal).y adjusted runoff coefficient that accounts for land use, 
slope and runoff conveyance. 

A "C" value of 0.50 was selected for the landfill caps on the basis of the land 
use being turfed side slopes with a slope in the range of 2% to lOX. 

1 - Rainfall intensity in inches per hour 

The rainfall intensity was derived by developing a table of rainfall 
intensities for durations ranging from 5 minutes to 6 hours for the 25 and 50-
year rainfall events as defined in the National Weather Service Publications 
Hydro -35 and TP-40. The table is reproduced as follows: 
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Table 6-4 
Rainfall Intensity - Duration - Frequency Table for Elkhart, Indiana 

FREQUENCY 25-YEAR 50-YEAR 
DURATION INTENSITY (iph) INTENSITY (iph) 

5 minutes 7.68 8.52 
15 minutes 5.28 5.80 
60 minutes 2.41 2.71 
2 hours 1.30 1.42 
3 hours 0.93 1.03 
6 hours 0.55 0.62 

The values were then plotted to allow an intensity to be chosen for each 
subbasin depending upon its time of concentration (Tc). The times of 
concentration for overland flow were developed from a nomograph derived by P. Z. 
Kirpich and reproduced in many design manuals. The overland time of 
concentration was doubled for grassed waterways on the cap. 

A Contributing drainage area in acres 

Drainage areas were determined for selected drainage basins and sub areas of 
the landfill cap. The Following table below summarizes the Rational Formula 
parameters, the resulting discharges and the peak discharge derived from the 
rainfall runoff model. 

Table 6-5 
Rational Formula Coefficients and Results for 25-Year Event 

SUB AREA C i A Q rational Q HEC-1 

Cap Subbasin A-1 0.5 7.9 3.78 15 17 
Cap Subbasins A-1 & A-2 0.5 .2 10.37 27 38 
Cap Subbasin B-4 0.5 .0 18.37 46 78 
Road Ditch portion of B-4 0.5 9.2 1.1 5 

6.5. MEAN ANNUAL RUNOFF 

The mean annual runoff was estimated in order to determine approximately what 
volume of water must pass through the two storage ponds on the property and into 
the groundwater during an average year. The following assumiptions were made in 
estimating the combined average annual runoff volume into both borrow areas: 

a. Assumptions 
1) Mean annual precipitation is 36 inches (Climatic Atlas). 
2) Mean annual evaporation is 34 inches (NOAA Tech Rept NWS 33). 
3) 90X of precipitation falling on the cap will eventually go to the 

groundwater through the ponds, (remainder is evapotranspiration). 
4) 2-10% of precipitation falling on the off-site subbasins will enter the 

ponds. 
5) 100% of the precipitation falling on the ponds is runoff, but evaporation 

losses are subtracted from the free water surface in the balance. 
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6) 75* of precipitation falling around the ponds contributes to the ground 
water Inflow (remainder Is evapotransplratlon). 

b. Average Annual Runoff Summary 
1) From landfill cap - 146 acre-feet 
2) From off-site subbaslns - 29 acre-feet 
3) From borrow areas - 45 acre-feet 

TOTAL TO GROUNDWATER - 220 acre-feet 

c. Average Annual Loss from Borrow Areas to the Water Table, without raising the 
pool water surface elevations. 

1) Average Horizontal Transmlsslvlty - 0.0022 cm / second 
(From Part 2 - Predeslgn, Paragraph 3.10) 

2) Average Vertical Transmlsslvlty - 0 
3) Assume loss to water table occurs from an average 0.5 foot difference In 

head from pond level to water table level. 
4) Pond perimeters - 9270' 
5) With 4630 square feet of seepage, outflow = 242 acre-feet 

d. Given the assumptions. It appears that the runoff from an average year's 
precipitation will be conducted to the water table without surface runoff or a 
long-term rise In pond water levels. 

6.6. MISCELLANEOUS DESIGN INFORMATION 

a. Culvert under landfill cap road near southeast corner of project. 

Use 24" RCP 
Design Criteria Cited: 

1) Inlet Type •= headwall or Flared End Section conforming to slope 
2) Length =60' 
3) Allowable Headwater = 4' 
4) Channel bottom Is 5' wide with 1:4 sldeslopes 
5) Outlet control with a slope of .003 
6) 50-year storm 

b. Discharge for cap road ditch on NW corner of cap 

25-Year Peak Discharge = 5 cfs 

6.7. COMMENTS AND CONCLUSIONS 

6.7.1. EFFECTS OF A HIGH WATER TABLE 

Based upon ground water data presented In Part 2, ground water levels are 
very close to the surface at the dvimp site according to observation well data 
collected between 1980 and 1989. In a dry year, the water table Is several feet 
below much of the land surface. In a wet year, the water table Is at the ground 
surface at the project's west end. 
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The occurrence of the high water table necessitated several changes in the 
dimensions of the borrow area ponds to accommodate runoff from the landfill cap 
and surrounding area in wet years. The ponds were enlarged in order to store 
most of the runoff from the 25-year storm on site in a wet year and all of it 
during drier years. 

Given the final dimensions, only a modest increase in the peak discharge 
from the West Borrow Area to the natural swale towards the west would occur in 
a wet year. With a ground elevation in the swale of 758.2 and a groundwater 
table elevation of 759.2, it is evident that there would be flow in the swale 
even if the Himco landfill cap were not built. Effects on the wetlands between 
the West Borrow Area and the Manning ditch should be minimal. 

Assuming that no berm is placed across the swale and the natural ground 
surface west of the West Borrow Area is undisturbed, a small peak flow will be 
discharged to the west via the swale during the design storm. The peak will 
amount to 22 cfs when the 25-year, 24 hour flood is routed through the full pool. 
Given the wide and shallow swale dimensions, flow depths of less than 1 foot are 
anticipated. With marsh vegetation and mild slopes, no erosion damage is 
anticipated. 

The North Borrow Area's design dimensions were enlarged to accommodate the 
25-year storm's runoff on site for the range of ground water levels recorded for 
the period 1980-1989. No water would be discharged back through the 30" RCP to 
the east towards the residential area during the design storm. Any additional 
runoff generated by the landfill cap would ultimately be discharged to the water 
table. 

6.7.2. IMPLICATIONS OF THE ANNUAL GROUND WATER BALANCE 

In an average year, it is likely that the annual runoff can be dissipated 
by outflow to the ground water table, without a progressive increase in the 
stages of the ponds. If several wet years were to occur back to back, it is 
likely that the Himco ponds, as well as every pond nearby would increase in size 
and depth. 

6.7.3. LIMIT DRAINAGE INTO THE GRAVEL PIT 

Given the possibility of water backing into the residential area by way of 
the 30" RCP in events more severe than the 25-year storm, drainage to the North 
Borrow Area should be limited to off-site inflows from the east and landfill 
runoff from the north and east portions of the cap. No culverts should be placed 
under the road to the gas plant to drain water from off-site areas to the north 
into the North Borrow Area. 

6.7.4. DESIGN ISSUES 

Since an event will occur that will exceed the capacity of the West Borrow 
Area, it is a good idea to retain access to the swale running west towards the 
marsh and the Manning Ditch. No berm should be placed around the West Borrow 
Area so that a surface water "emergency spillway" will be provided. 
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A similar low-cost solution to the problems near the North Borrow Area does 
not present itself. Higher ground water levels to the west make it undesirable 
to connect the two bodies of water. Presently, the only spillway from the North 
Borrow Area is for water to back up through the 30" RCP into the residential area 
east of the Himco site during a big storm. A flap gate will be installed, but 
may not help reduce water levels in the neighborhood east of the road. Runoff 
from the neighborhood is a major source of inflow to the North Borrow Area. 
Storm water would simply pond around the entrance to the 30" RCP east of the road 
if blocked by high water surface elevations in the North Borrow Area and a closed 
flap gage. 

If it becomes necessary to store events larger than the design storm or 
volumes greater than the average annual runoff, expanding the borrow areas 
northward should be considered. The initial borrow area dimensions were 
determined during the PRP. They were adjusted during design to accommodate the 
average annual runoff and discharge it to the regional watertable. The North 
Borrow Area's dimensions were also adjusted during design to accommodate the 25-
year storm without water backing into the neighborhood east of the site. 
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7. HEALTH AND SAFETY. The specifications for the remedial action will present 
requirements to ensure that the Contractor performs the work in compliance with 
applicable regulations, especially 29 CFR 1910.120, "Hazardous Waste Operations 
and Emergency Response". The specifications will require the Contractor to 
maintain a Safety and Health Program and to prepare a Site Safety and Health Plan 
(SSHP) covering all work to be performed under the construction contract. The 
paragraphs below describe background information and decision logic involved in 
determining specific requirements that will be included in the specifications. 

7.1. SITE DESCRIPTION AND CONTAlflNATION CHARACTERIZATION. 

7.1.1. Site Description (General). Reference to Section 3.1 of the Design 
Analysis for information. 

7.1.2. Contamination Characterization. In general, contamination was 
primarily found in leachate samples from the Himco Superfund Site landfill and 
surface soils south of the landfill area. Limited contamination was revealed 
from the sampling of subsurface soils, groundwater, and waste mass gas. The 
landfill contents themselves were not analyzed during the investigation. The 
contaminants of the greatest occupational health concern for this project are: 
Metals, Volatile Organic Carbons (VOCs), and Semi-volatile Organic Carbons 
(SVOCs) (See Tables 7-1 - 7-9 for specifics). These site contaminants are 
present in low enough concentrations that PEL exceedances are not anticipated at 
dust levels below 5 mg/m\ See attached calculations for exposure estimates and 
paragraph 7.22 . However, due to the very non-homogeneoUs nature of the soil 
at Himco Superftind Site, some concern still exists for exposure and precautions 
shall be taken to assure that the contractor can respond to potential releases 
of these cont£uninants. 

7.2. HAZARD ASSESSMENT AND RISK ANALYSIS. This contract will involve the soils 
to be excavated, soils being regraded and soils being repositioned under the 
landfill cap, installation of perimeter air probes, monitoring wells, landfill 
gas probes, handling contaminated water, treatment system construction and cap 
construction. These tasks have the potential to expose workers to physical, 
biological and chemical hazards, which are discussed below. Handling of the 
contaminated soil will cause the potential for exposure to all site contaminants. 
Inhalation and incidental ingestion are the exposure pathways of concern. The 
following are the tasks of greatest occupational health concern: 

7.2.1. General Hazards. The following is a list of general hazards that 
may be encountered during mobilization, installing air perimeter probes, 
excavation, regrading, loading, hauling, stockpiling, installing perimeter 
monitoring probes, backfilling and grading the excavation, constructing the 
treatment system and landfill cap, installing the landfill gas probes and 
demobilization. 

7.2.1.1. Physical Hazards 

7.2.1.1.1. Slips, trips, falls, etc. 
7.2.1.1.2. Moving equipment. 
7.2.1.1.3. Use of power tools. 
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year). 

rodent bites. 

7.2.1.1.4. Trenching hazards. 
7.2.1.1.5. Falling objects. 
7.2.1.1.6. Noise. 
7.2.1.1.7. Heat/cold stress (depending on the time of 

7.2.1.1.8. Utilities 
7.2.1.1.9. Dust 
7.2.1.1.10. Methane Gas 
7.2.1.1.11. Hydrogen Sulfide Gas 

7.2.1.2. Biological Hazards. 

7.2.1.2.1. Poisonous and/or thorny vegetation. 
7.2.1.2.2. Insect bites, stings. 
7.2.1.2.3. Diseases and illness associated with snake and 

7.2.1.2.4. Hospital wastes encountered at the landfill. 

soils. 

7.2.1.3. Chemical Hazards. 
7.2.1.3.1. Inadvertent ingestion of contaminated soil. 
7.2.1.3.2. Inhalation of contaminated dust. 
7.2.1.3.3. Dermal or eye contact with contaminated site 

7.3. PERSONAL PROTECTIVE EQUIPMENT (PPE). Because of the nature of this work, 
it is possible that engineering controls and work practices will not be able to 
provide complete control of the hazards at Himco Superfund Site, therefore, the 
contractor will be required to provide personal protective equipment to all 
affected employees. This PPE shall provide dermal and respiratory protection 
specific to the site hazards. The requirement for use of chemical resistant 
outer clothing is not so much for mitigation of dermal exposure as it is a method 
of ensuring adequate decontamination of workers prior to exiting the work area. 
Removal of outer protective clothing during decontamination will ensure that 
contaminated soils will not be inadvertently carried away from the site. 
Selection of appropriate PPE will be based on task specific hazards and air 
monitoring results. The Contractor will be required to establish a written 
personal protective equipment program in compliance with 29 CFR 1910.120(g)(5). 
Basic levels of protection will be similar to those listed below. 

7.3.1. Level D Protection: 
- Hard hat 

Safety glasses with side shields or safety goggles. 
- Work clothing as prescribed by weather. 

Steel toe and shank work boots. 
Hearing protection (if needed) 

7.3.2. Modified Level D Protection (all elements of Level D above plus): 

disposable chemical resistant (Tyvek) outer coveralls 
- steel toe/steel shank work boots, chemically resistant or used 

with disposable chemical resistant boot covers 
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- Chemically protective outer gloves (as per PPE program). 
- Surgical inner (Latex) gloves. 

7.3.3. Level C Protection (all elements of Modified Level D above plus): 
Full-face air purifying respirator (APR) with cartridges capable 

of purifying atmospheres contaminated with particulates and organic vapors. 

7.3.4; Level B Protection (all elements of Level C above plus): 
Positive Pressure SCBA or supplied air respirator with an escape 

5 minute SCBA. 

7.4. INITIAL LEVELS OF PROTECTION FOR EACH TASK AND THE DECISION LOGIC FOR THE 
SELECTION. 

7.4.1. Mobilization/Site Preparation. 
7.4.1.1. It is anticipated that a majority of this work will be 

conducted in EPA Level D PPE. This part of the project will involve clearing the 
site for excavation, construction of temporary fencing, etc. 

7.4.1.2. Excavation of Contaminated Soil. The soil to be excavated 
at Himco Superfund Site is not homogeneous with regard to contaminant 
distribution. There is also the lack of analytical results of materials under 
the soil cover. The site contaminants found in the Mass Gas and the leachate 
from the landfill does give cause for caution. The initial PPE level for this 
task will be Level B PPE. The Contractor can adjust the PPE level based on real
time monitoring results. The contractor will, however, be required to 
establish action levels for upgrading the level of PPE based upon real-time air 
monitoring results. 

7.4.1.3. Regrading of Contaminated Soil. Due to the landfill 
contents disposed of at Himcp Superfund Site, the leachate and the trench results 
of the landfill. Level B PPE should be the initial PPE level during this 
activity. 

7.4.1.4. Installation of Perimeter Monitoring, Landfill Gas Probes 
and Monitoring Wells. Modified Level D PPE should be sufficient for worker 
protection during these tasks. Workers should not be handling contaminated 
soils, groundwater or leachate. The only exposure should be contaminated 
particulates or vapors coming from the landfill itself. 

7.4.1.5. Handling Contaminated Water. After the first layer of 
clean fill is positioned on the landfill, all contaminated decontamination, 
dewatering liquids and any other contaminated liquids will be disposed of off-
site. Due to the non-homogenous potential for the landfill and the dilution that 
should be present in the contaminated liquids, Level C PPE should be the initial 
PPE level during this task. 

7.4.1.6. Backfilling/Grading the Excavation. When the contaminated 
soil has been completely covered, Level D PPE should be sufficient for worker 
protection as workers will only be handling and/or exposed to clean fill 
material. 
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7.4.1.7. Demobilization and Site Closeout. This task will require 
EPA Level D PPE. See the explanation provided In paragraph Backfilling/Grading 
the Excavation. 

7.5. AIR MONITORING/SAMPLING. Because of the potential for airborne 
contamination, the contractor will be required to conduct air monitoring/sampling 
in order to establish that the levels of respiratory protection are adequate for 
the task being performed. 

7.5.1. Initial levels of respiratory protection for each task will be 
chosen by the Contractor . Air monitoring/sampling will determine whether or not 
a dovmgrade in respiratory protection can be allowed or if an upgrade in 
respiratory protection is needed. 

7.5.2. See paragraph Air Sampling Strategy for specific details concerning 
air sampling strategy and methodology. 

7.6. AIR SAMPLING STRATEGY 

7.6.1. Time-Integrated Air Monitoring. The calculations for Himco Superfund 
Site are such that the site contaminants are present in low enough concentrations 
that PEL exceedances are not anticipated at dust levels below 5 mg/w?. 
Therefore, time-integrated air monitoring will not be performed. 

7.6.2. Real-Time Air Monitoring. No calculations were performed to 
determine action levels for organic contaminants at any of the sites. The 
organic constituents with the lowest PELs were selected as indicator chemicals 
to monitor. Benzene is present in shallow groundwater at Himco Superfiind Site. 
It has a PEL of 1 ppm. Carbon Disulfide is present in the deep groundwater and 
soils at Himco Superfund Site. It has a PEL of 20 ppm. Vinyl Chloride was 
present in the Mass Cas and leachate results and a PEL of 1 ppm. Benzene and 
Vinyl Chloride are the contaminants with the most restrictive PELs. Carbon 
disulfide is the contaminant with the next most restrictive PEL. Action levels 
for upgrading to Level C PPE were based upon half the PEL for each of these 
chemicals to be monitored for by using colorimetric tubes and an organic vapor 
monitor. Action levels for total hydrocarbons THC readings were based on half 
the PEL of carbon disulfide. Chemical specific action levels were based upon 
half the PELs for Benzene, Vinyl Chloride and 1,1,2-Trichloroethane (1,1,2-TCA). 
This allows for working in modified Level D as long as Benzene and Vinyl Chloride 
are below 0.5 ppm and 1,1,2-TCA is below 5.0 ppm. Dust action levels were based 
upon one-half the PEL of total particulates. 

7.6.3. Action Levels for particulates. 
Level C PPE 

Total Dust Above 5 mg/m'* 

Stop Work 
Total Dust Above 10 mg/m^ 
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* The action level for total dust is based upon one-half the 
OSHA PEL for total dust. Calculations indicate that the PEL for the various 
contaminants should not be exceeded at this dust level. 

7.6.4. Action Levels for Volatile Organic Compounds . 

Level D/Modified Level D PPE 
THC < 10 ppm above background or 
Benzene <0.5 ppm or 
Vinyl Chloride <0.5 ppm or 
1,1,2-TCA < 5 ppm* 
19.5X < Oj < 23.5X 
LEL < 10% 

Level C PPE 
10 < THC > 100 ppm above background or 
0.5 ppm £ Benzene < 5 ppm or 
0.5 ppm ̂  Vinyl Chloride < 5 ppm or 
5 ppm ̂  1,1,2-TCA < 50 ppm 
19.5% < Oj < 23.5% 
LEL < 10% 

Level B 
THC ̂  100 ppm above background or 
Benzene > 5 ppm or 
Vinyl Chloride ̂  5 ppm or 
1,1,2-TCA ̂  50 ppm 
19.5% < 0, < 23.5% 
LEL < 10% 

7.6.5. Dust Suppression and Perimeter Monitoring. The contractor shall be 
required to establish a dust suppression plan The Himco Superfund Site 
potentially does pose a risk to individuals from dust. As such, it is 
anticipated that dust suppression will adequately reduce risk from fugitive dusts 
but perimeter monitoring is also a requirement given site location and numerous 
off-site receptors. 

7.7. HAZARD ANALYSIS AND PREVENTION.Topics required by \-CFR 29 Part 1910-\, 
Section .120 (b)(4) \-CFR 29 Part 1926Section .65 (b)(4) shall be addressed 
in the SSHP. Where the use of a specific topic is not applicable to the project, 
the SSHP shall include a statement to justify its omission or reduced level of 
detail and establish that adequate consideration was given the topic. 

7.8. STAFF ORGANIZATION, QUALIFICATION. AND RESPONSIBILITIES. The Contractor 
will be required to develop an organizational structure that sets forth lines of 
authority, responsibility, and communication. Part of this organization will be 
personnel responsible for oversight and implementation of the health and safety 
aspects of this program. Since this site remedial action is being undertaken 
pursuant to CERCLA, the requirements of 29 CFR 1910.120 apply. Therefore, to 
ensure a "qualified" person is responsible for health and safety, the contractor 
will be required to utilize the services of an Industrial Hygienist certified in 
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Comprehensive Practice by the American Board of Industrial Hygiene. The CIH will 
be required to: 

- possess a minimum of 3 years experience in developing and implementing 
health and safety programs at hazardous waste sites or in the chemical industry, 

- have demonstrable experience in supervising professional and technician 
level personnel, and 

- have demonstrable experience in developing worker exposure assessment 
programs and ambient air monitoring programs. 

- make periodic inspection of the site to see that operations are being 
performed according to the SSHF. The CIH shall make 3 inspection after the start 
of excavation. 
The CIH will have the primary responsibility for implementation, oversight, and 
enforcement of the health and safety aspects of this remedial action. 

7.8.1. It will not be necessary for the CIH to be on-site for the entire 
duration of field work. A fully trained and experienced Site Safety and health 
Officer (SSHO), responsible to the Contractor and the CIH, may be delegated to 
implement and continually enforce the safety and health program and site-specific 
plan elements on-site. The SSHO will be required to be on-site at all times and 
to posses: 

- a minimiim of 2 years experience in developing and implementing health and 
safety programs at hazardous waste sites or in the chemical industry, 

- demonstrated experience in construction safety techniques and procedures, 
- a working knowledge of Federal and state health and safety regulations, 

and 
- specific training in personal and respiratory protective equipment program 

implementation and in the proper use of air monitoring instruments, air sampling 
methods, and procedures. 

7.8.2. Each crew actively working in the contaminated areas will be 
required to include a fully trained and experienced Safety and Health Technician 
to take air samples and perform air monitoring and ensure compliance with the 
approved SSHF. The Contractor will be required to have at least one person 
certified in first air/CFR by the Red Cross, or equivalent agency, on-site during 
all site operations. 

7.9. TRAINING. All employees working on-site who will, have to enter the 
contamination reduction zone (CRZ) or the exclusion zone (EZ) shall meet the 
training requirements as specified in 29 CFR 1910.120. These employees will have 
completed the 40 hour hazardous waste training requirements and have three days 
of on-site training. All supervisory personnel will have an additional 8 hours 
of training as specified for management of personnel and activities associated 
with hazardous waste site activities. Documentation of all training will be 
required for all personnel. 8 hour annual refresher training will be provided 
to those employees who become eligible during the course of this project. 
Documentation pertinent to annual refresher courses as required in 29 CFR 
1910.120 will also be required. All employees will be required to attend site-
specific training covering site hazards, procedures, and all contents of the 
approved SSHF prior to entering the site. Visitor training needs are to be 
included as required by the contractor in the SSHF. 
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7.10. MEDICAL SURVEILLANCE. The contractor will be required to institute a 
medical surveillance program meeting the minimum requirements established by 29 
CFR 1910.120. In order to ensure adequate medical surveillance for the hazards 
at this site, the contractor will be required utilize the services of a licensed 
physician who is certified in Occupational Medicine by the American Board of 
Preventative Medicine, or who, by necessary training and experience, is Board-
eligible. The Contractor will be required to provide the physician with a copy 
of the employees' anticipated or measured exposure, PPE use, description of the 
employee's duties, a copy of 29 CFR 1910.120 and information from previous 
examinations not readily available to the examining physician. 

7.11. STANDARD OPERATING SAFETY PROCEDURES, ENGINEERING CONTROLS AND WORK 
PRACTICES. 

7.11.1. It will be established in the specifications that the contractor 
abide by good hygiene protocol and not allow eating, drinking or smoking in areas 
of the site where the inadvertent ingestion of contamination is likely. 

7.11.2. The contractor will also be required to perform work in such a 
manner that a buddy is always available to respond to an emergency in the 
Exclusion Zone (EZ). 

7.11.3. The contractor will be required to show in the SSHP that he/she is 
aware of proper confined space entry procedures and that he/she have all the 
proper instrumentation to monitor confined space atmospheres prior to entry. 
Equipment needed is an explosimeter, oxygen deficiency monitor and a total 
organic vapor detector. 

7.12. SITE CONTROL MEASURES. Because contamination exists at this site, the 
Contractor will be required to establish work zones and site control measures to 
prevent the spread of contamination. See the site drawing which establish the 
work zones the contractor will be required to comply with. 

7.13. PERSONAL HYGIENE AND DECONTAMINATION. Workers will be required to do a 
gross decontamination (removal of boots, gloves, coveralls etc...) followed 
washing of the hands and face. This decontamination regimen will be followed 
prior to lunch/breaks and at the end of the work day. All workers will be 
required to go through this decontamination regimen. 

7.14. EQUIPMENT DECONTAMINATION FACILITIES AND PROCEDURES. At the Himco 
Superfund Site, the Contractor will be required to decontaminate all equipment 
that has come into contact with contamination prior to the equipment coming into 
the support zone. 

7.15. EMERGENCY EQUIPMENT AND FIRST AID REQUIREMENTS. The Contractor will be 
required to have the following items immediately available for on-site use: 

7.15.1. First aid equipment and supplies approved by the consulting 
physician. 

7.15.2. Emergency eyewashes meeting the standards of ANSI Z-358.1 
7.15.3. Spill control materials and equipment. 
7.15.4. Fire extinguishers. 

7.16. EMERGENCY RESPONSE FLAN AND CONTINGENCY PROCEDURES (ON-SITE AND OFF-SITE) . 
The Contractor will be required to prepare an Emergency Response Plan in 
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compliance with 29 CFR 1910.120(1), which addresses the following elements, as 
a minimum: 

7.16.1. Pre-emergency planning and procedures for reporting incidents to 
appropriate government agencies for potential chemical exposures, personal 
injuries, fires/explosions, environmental spills and releases. 

7.16.2. Personnel roles, lines of authority, communications. 

7.16.3. Posted instructions and a list of emergency contacts (physician, 
nearby medical facility, fire and police departments, ambula:nce service, 
federal/state/local environmental agencies, CIH, Contracting Officer). 

7.16.4. Emergency recognition and prevention. 

7.16.5. Site topography, layout, and prevailing weather conditions. 

7.16.6. Criteria and procedures for site evacuation (emergency alerting 
procedures/employee alarm system, emergency PPE and equipment, safe distances, 
places of refuge, evacuation routes, site security and control). 

7.16.7. Specific procedures for decontamination and medical treatment of 
injured personnel. 

7.16.8. Route maps to nearest pre-notified medical facility. 

7.16.9. Criteria for initiating community alert program, contacts, and 
responsibilities. 

7.16.10. Procedures for critique of emergency responses and follow-up. 

7.17. HEAT/COLD STRESS MONITORING. Ambient weather conditions will dictate when 
heat and cold stress monitoring requirements are appropriate. Ambient 
temperature readings and the type of clothing worn will affect the type and 
extent of monitoring required. The contractor will be required to provide and 
implement protocols for heat and/or cold stress monitoring. It will be required 
that the contractor comply with the heat stress monitoring and prevention 
requirements published in NIOSH pxiblication No. 85-115. Cold stress monitoring 
will be in compliance with the ACGIH Threshold Limit Values and Biological 
Exposure Indices (current edition). 

7.18. SANITATION. The Contractor will be required to provide, in the Support 
Zone, potable water and washing facilities consisting of cold running water, 
towels and soap. At least 1 toilet will be made available. A clean lunch/break 
area will be required in the Support Zone. 

7.19. LOGS, REPORTS, AND RECORDKEEPING. Proper documentation will be an 
important part of the remedial action. The contractor will be required to keep 
the following records: 

7.19.1. Training logs. 
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7.19.2. Daily safety inspection logs. 
7.19.3. Employee/visitor register. 
7.19.4. Medical opinions/certifications, 
7.19.5. Environmental and personal exposure monitoring records. All 

personnel exposure and medical monitoring records are to be maintained in 
accordance with applicable OSHA standards, 29 CFR 1910 and 1926. 

7.20. DAILY LOG AND SAFETY INSPECTION REPORTS. The daily log and safety 
inspection report shall include practices and events that affect safety and 
health, safety and health discrepancies encountered and safety and health issues 
brought to the supervisor's attention. Each entry shall include: 

7.20.1. Date. 
7.20.2. Work area. 
7.20.3. Employees present in work area. 
7.20.4. PPE and work equipment being used in each area. 
7.20.5. Special health and safety issues and notes. 
7.20.6. S ignature of preparer. 

7.21. SITE CONTAMINANTS. Following the Calculation Table are a list of the 
contaminants detected at the Himco Superfund Site along with the highest detected 
level of each contaminant: 

7.22. CALCULATIONS. The following formula was used to determine if site 
inorganic and volatile contaminants would pose a risk to workers: 

PEL or TLV* X 10* me soil = Dust level at which 
Max det. level Kg soil the PEL/TLV will be reached. 

* Whichever of the two is the more restrictive. 

The levels of inost contaminants is such that exposure to levels exceeding the 
OSHA PEL/TLV is highly unlikely. Using the above equation, the following table 
presents calculation results for inorganic and volatile contaminants showing the 
dust level above which the PEL/TLV could be exceeded. 
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Table 7-1 Dust PEL Calculations 

1 Contaminant Concentration TLV/PEL(mg/m^) Dust Level jj 

Anitomy 46.8 mg/Kg 0.5 1.07E+4 mg/m3 || 

Arsenic 5.8 mg/Kg 0.01 1.72E+3 mg/m3 

Beryllium 0.91 mg/Kg 0.002 2.20E+3 mg/m3 

Chromium 13.2 mg/Kg 0.5 3.78E+4 mg/m3 

Copper 216 mg/Kg 1 4.63E+3 mg/m3 

Iron 10,100 mg/Kg 5 4.95E+2 mg/m3 

Lead 245 mg/Kg 0.05 2.04E+2 mg/m3 

1 Magnesium 14,000 mg/Kg 10 7.14E+2 mg/m3 || 

Manganese 561 mg/Kg 0.2 3.57E+2 mg/m3 11 
Mercury 0.54 mg/Kg 0.025 4.60E+4 mg/m3 jj 

Zinc 229 mg/Kg 10 4.37E+4 mg/m3 

II Acetone 0.14 mg/Kg 750 5.36E+9 mg/m3 

2-Butanone 0.008 mg/Kg 100 1.25E+10 mg/m3 

Methylene 
Chloride 

0.016 mg/Kg 50 3.13E+9 mg/m3 

Toluene 0.031 mg/Kg 50 1.61E+9 mg/m3 
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Table 7-2 Himco Superfund Site VOCs' Results 1 
Compound Subsurface 

Soil 
(ug/Kg) 

Deep 
Groundwater 

(ug/L) 

Shallow 
Groundwater 

(ug/L) 

Leachate 
(ug/L) 

Surface 
Soil . 

(ug/Kg) 

Acetone 15 - 120 270 9 J - 240 85 - 1,300 8 BJ - 140 

Benzene 0.9 J - 3 32 J - 97 J 

2-Butanone 0.7 J - 1 J 0.7 J 13 - 420 2 J - 8 

Bromodichloromethane 0.7 J - 2 J 

1 Chlorobenzene 0.9 J 

Carbon Disulfide 0.013 4 J - 130 0.8 J 

Chloroethane 12 2 J 3 BJ 

Chloroform 3 J - 4 J 1 J 76 J 

II 1,1-Dichloroethane 3 J 5 J - 220 

1,1-Dichloroe thene 5 J - 12 5 J 

1,2-Dichloroethene 
(total) 

5 J - 6 J 66 - 410 

Dibromochloromethane 1 J 

Ethyl Benzene 0.15 -
6,400 mg/L 

0.7 J - 2 
J 

Methylene Chloride 4 J 16 J 1 BJ - 19 J 18 - 550 3 J - 16 

Styrene 3 J 0.8 J 

Tetrachloroethene 0.6 J 48 J 6 J 

3 - 53 



II Trichloroethane 0.8 J - 8 520 

Trlchloroethene 2 J 2 J - 42 11 - 550 J 0.9 J - 4 
J 

Toluene 4 J 0.6 J 0.063 -
480,000 
mg/L 

2 J - 31 

Xylenes (total) 77 J -
44,000 mg/L 

0.7 J - 6 

Vinyl Chloride 16 - 47 J 

DDT 12 - 64 

DDE J 
B= Also Detected in Blank 
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Table 7-3 Himco Superfund Site - SVOCs' Results 

Subsurface Soil 
(ugAg) 

Deep 
Groundwater 

(ug/L) 

Shallow 
Groundwater 

(ug/L) 

Leachate 
(ug/L) 

Surface Soil 
(ug/Kg) 

Naphthalene 4 J - 45 J 18 J 

2-Methylnapthalene 10 J - 440 J 18 J 

Dimethylphthalate 7-9 41 J 

1,4-Dichlorobenzene 75 J - 120 J 120 J -210 J 

Benzoic Acid 9 J 75 J 

Acenaphthene 1 J 59 J -310 J 1 
Dibenzofuran 23 J 

Fluorene 43 J - 120 J 

II Phenanthrene 2 J 42 J -1,500 

1 Anthracene 82 J-240 J 1 
Di-n-butylphthalate 92 J-490 J 

Fluoranthene 7 J 17 J-2,800 

Pyrene 8 J 34 J-2,000 

Butylbenzylpthalate 11 300 J 

Benzo(a)anthracene 25 J-1,300 

Chrysene 5 J 37 J-1,600 

bis(2-
Ethylhexyl)phthalate 

3.0 8.6 22 J - 180 J 18 J-7,800 J 

Benzo(b)fluoranthene 6 J 67 J-3,200 
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Benzo(k)fluoranthene 3 J 82 J-1,700 

Benzo(a)pyrene 5 J 430 J-2,200 

Indeno(l,2,3-
cd)pyrene 

2 J 230 J-3,700 

Dlbenzo(a,h)anthrace 
ne 

94 J-550 J 

Benzo(g,h,i)perylene 2 J 250 J-3,500 

Di-n-octylphthalate 8 

Carbazole 36 J 

Diethylphthalate 36 - 38 2 49 J 
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Table 7-4 Himco Superfund Site - Inorganics and Nitrate/Nitrite Results 

Compound Surface Soils 
(mg/Kg) 

Leachate (mg/L) Deep Groundwater 
(ug/L) 

Shallow Wells 
(ug/L) 

Aluminum 8.47 J - 356 N 138 B - 6,980 23.6(B) - • 
113,000 

Antimony 3.1 BJ - 46.8 0.0726 J - 10.5 34.6 - 47 31.2(B) - 62.5 

Arsenic 0.47 B - 5.8 0.019 4.7 B - 11.7 1.0(B) - 54.5 

Barium 0.53 J - 4.7 B 100 B - 222 6.4(B) - 510 

Beryllium 0.2 BJ - 0.91 BJ 1.5 BNJ* - 5.7 
NJ* 

2.1 BJ - 4.5 BJ 1.2(B) - 5.4 

Calcium 0.55 - 288 44,400 - 145,000 14,100 - 217,000 

Chromium 1.1 B - 13.2 0.0329 - 10 BNJ 4.3 - 23.8 4.3(BJ) - 354 

]| Cobalt 3.3 BJ 5.2 B - 7.3 B 5.7(B) - 28.6(B) 

1 Copper 1.3 B - 216 0.626 - 11.7 BJ 4.9 BJ - 10.7 BJ 3.7(B) - 139 

Iron 9.8 BJ - 10,100 17.5 - 272 62 BJ - 7,890 56.5(BJ) -
39,300 

Lead 0.5 BJ - 245 J .505 J -28.3 1.8 BJ - 11.2 J l.l(BJ) - 106(J) 

Magnesium 14.6 BJ - 14,000 60.3 - 205 J* 17,200 - 50,400 2,650(B) -
41,700 

Manganese 1.3 BJ - 561 J 3.15 - 9.6 B 18.2 J - 279 3.7(B) - 2,070 

Mercury 0.13 J - 0.54 J 0.0013 J - 0.42 
NJ 

0.20 0.20(J) - l.O(J) 

Nickel 0.055 21.1 B 79.4 - 111 

Potassium 27.2 758 B - 29,300 468(B) - 12,900 
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Selenium 2 B - 3.4 B 2.1(B) - 33.0 

Silver 7.2 BJ • 12.4 J 6.9(B) - 18.4(J) 

Sodium 83.4 - 415 2,960 B- 91,000 1,850(B) 
78,800 

Vanadium 0.0321 B - 4.5 
BNJ 

7.5 B- 14.1 BJ 4.5(BJ) - 106 

Zinc 1.7 B - 229 0.713 J - 18.4 4.9 BJ - 538 J 6.1(BJ) - 390(J) 

Cyanide 1.3 - 24.3 0.108 - 48.4 

Nitrate/Nitrite 0.15 - 0.48 mg/L 0.14 - 1.76 mg/L 
reported value is less than the contract required detection limit, but greater than the instrument 

detection limit 
J= estimated value 
N= spike sample recovery not within control limits 
*= duplicate analysis not within control limits 
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Table 7-5 Himco Superfund Site - Pesticides'Results 

Compoiind Leachate (ug/L) 

Aldrin 0.12 DJP - 0.13 DJP 

alpha-BHC 0.017 DJ 

beta-BHC 0.068 DJP - 0.097 DJP 

alpha-Chlordane 0.22 DJP 

gamma-Chlordane 0.028 DJP - 0.029 DJP 

Dieldrin 0.073 DJP 

DDT 0.29 DJP 

Endosulfan II 0.048 DJP - 0.17 DJP 

Heptachlor 0.023 DJP - 0.12 DJP 

J- estimated value 
P- pesticide/aroclor target analyte when there is greater than 25* difference 
between two gas chromatograph columns 
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Table 7-6 Himco Superfund Site Waste Mass Gas - VOCs' Data 

Compound Range of Concentrations 
Detected (mg/L) 

Methyl Chloride 0.00110 

Vinyl Chloride 0.00860 

Methylene Chloride 0.00008 

Acetone 0.00003 

Carbon Disulfide 0.00030 

1,1-Dichloroethene 0.00009 1 
1,1-Dichloroethane 0.00015 

1,2-Dichloroethene - TOTAL 0.00130 

1,1,1-Trichloroethane 0.00030 

Trichloroethene 0.00037 

Benzene 0.00014 

Te trachloroe thene 0.00140 

Toluene 0.00060 

Ethyl Benzene 0.00070 

Styrene 0.00001 

Xylenes 0.00130 

TOTAL 0.01646 
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Table 7-7 Himco Superfund Site 
1995 Groundwater - VOCs' Results 

Compound Elange of 
Concentrations (ug/L) 

Acetone 7 J 1 
Benzene 1 J - 15 J 

Bromodichloromethane 2 J - 7 J 

1 Carbon Disulfide 0.7 J - 2 J 

II Chloroethane 6 J - 7 J 

II Chloroform 16 - 47 

1,1-Dichloroethane 1 J - 7 J 

1,2-Dichloroethene 1 J 

Dichloropropane 1 J 

Methylene Chloride 0.7 J - 9 J 

II Trichloroethene 0.8 J - 0.9 J 1 
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Table 7-8 Himco Superfund Site 
1 1995 Groundwater - SVOCs' Results 

Compound Range of 
Concentrations (ug/L) 

Acenaphthene 3 J 

Anthracene 0.3 J 

Bis(2 -EthyIhexy1)phthalate 13 

Carbazole 6 J 

II Dibenzofuran 2 J 1 
1 Diethylphthalate 11 1 

Fluorene 3 J II 
2-Methylnaphthalene 0.5 J 

Naphthalene 0.4 J 

Phenanthrene 0.2 J - 0.3 J 1 
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Table 7-9 Hlmco Superfund Site I 
1995 Groundwater - Metals' Results || 

Contpound Range of 
Concentrations (ug/L) 

Arsenic 18.5 - 23.3 

Barium 237 - 347 

Chromium 14.4 

Cyanide 11.4 
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8. CHEMICAL DATA QUALITY MANAGEMENT 

8.1. PROJECT DESCRIPTION 

8.1.1. Purpose and Scope 

A Chemical Data Quality Management (CDQM) is recommended for the 
responsibilities and procedures for all chemical contamination investigative 
and remedial activities to assure that the analytical data obtained is of 
sufficient quality to meet the intended usages of this project. 

The CDQM will consist of the Quality Assurance Project Plan (QAPP) which is 
designed to provide specific guidance and quality assurance requirements for 
the remediation activities at the Himco Dump Site in Elkart , Indiana. It 
presents the purpose, organization, and standard operating procedures (SOPs) 
necessary to conduct the activities in a manner consistent with specific 
quality goals of precision, accuracy, completeness, representativeness, and 
comparability. Implementation of the procedures described in this QAPP are 
required for the acquisition of data of known and sufficient quality. 

8.1.1.1. Potential Contaminants 

Groundwater samples indicated traces of VOCs, Semi-VOCs, Pesticides and 
Metals. 
Leachate was analyzed and traces of VOCs, Semi-VOCs, Pesticides and Metals 
were found. 
Soil samples indicated VOCs, Semi-VOCs, Pesticides and Metals. 

8.1.1.2. Existing Situation 

The decision document presenting the selected remedial action for the Himco 
Diimp Site include the following that is covered by this CDQM: 

8.1.1.2.1. Construction of a composite barrier, solid 
waste landfill cover (cap) 

8.1.1.2.2. Installation of an active gas collection 
system including a vapor phase carbon 
system to treat the off-gas from the landfill 

8.1.1.2.3. An enclosed ground flare system 
8.1.1.2.4. Monitoring of groundwater to ensure 

effectiveness of the remedial action and to 
evaluate the need for future groundwater 
treatment. 

8.2. GENERAL REQUIREMENTS. Since this is a Remedial Design Activity, then 
ER 1110-1-263, 1 October 1990, titled Chemical Data Quality Management (CDQM) 
for Hazardous Waste Remedial Activies becomes applicable. 

8.2.1. The Contractor shall prepare a separate section of the 
Specifications dealing with sample collection, analytical methods etc. known 
as Chemical Data Quality Management (CDQM). As part of this CDQM, all 
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procedures and activities performed in the acquisition of chemical data will 
be known as the Quality Assurance Project Plan (QAPP). 

8.2.1.1. Elements of the QAPP shall include the following as a 
minimum. 

1. Table of Contents. 
2. Project Description. 
3. Chemical Data Quality Objectives. 
4. Contractor Project Organization and Functional Area 

Responsibilities. 
5. Field Activities. 
6. Laboratory Activities. 
7. Sampling Locations. 
8. Sampling and Preservation Procedures. 
9. Details of Sampling and Preservation Procedures. 
10. Field Documentation. 
11. Sample Chain of Custody and Transportation. 
12. Laboratory Analytical Procedures . 
13. Preventive Maintenance. 
14. Instrument Calibration and Frequency. 
15. Analytical Methods. 
16. Method Specific Data Quality Objectives. 
17. Quality Control Checks. 
18. Corrective Action. 
19. Data Reduction, Validation, and Documentation. 
20. Chemical Data Quality Control Deliverables. 

8.2.1.2. ANALYTICAL METHODS AND PROCEDURES. 

The analytical methods used for sample analysis shall be in accordance with 
EPA 600/4-82-057 and EPA SW-846. Sensitivity and detection limits of the 
methods shall be sufficient to meet all regulatory requirements. 

8.2.1.2.1. Gas Collection Condensate. To characterize 
the influent and effluent condensate of the GAC system, the following analyses 
will be performed: 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 

8.2.1.2.2. Flare System. To characterize the influent 
and effluent of the GAC for the flare system, samples shall be analyzed for 
the following: 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 
c. HjS 

8.2.1.2.3. Gas Collection Condensate. The condensate 
from the gas collection system shall be sampled to satisfy any discharge or 
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TSD criteria, and/or POTW standards. Analytical requirements shall include 
the following: 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 
c. Pest/PCBs by EPA Method 8081 
d. TAL metals by EPA Methods 6010 & 7000 
e. D-toxin 2,3 ,7,8-tetrachlorodibenzo-p-dioxin(TCDD) by EPA Method 8280. 
f. Oil & Grease by EPA Method 413.1 
g. Total Suspended Solids by EPA Method 160.3 
h. Carbonaceous Biochemical Oxygen (cBODs) by EPA Method 405.1 
i. Ammonia (NH3-N) by EPA Method 350.2 
j. Phosphorus by EPA Method 365.1 
k. Surfactants 
1. Phenolics by EPA Method 9066 

8.2.1.2.4. Borrow Material. One sample from each borrow 
source shall be collected analyzed for the parameters outlined below: 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 
c. Pest/PCBs by EPA Method 8081 
d. TAL metals by EPA Methods 6010 & 7000 

8.2.1.2.5. Wastewaters. One water saniple of Wastewater 
shall be analyzed for the parameters outlined below; 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 
c. Pest/PCBs by EPA Method 8081 
d. TAL metals by EPA Methods 6010 & 7000 
e. Dioxin 2, 3 ,7 ,8-tetrachlorodibenzo-p-dioxin(TCPP) by EPA Method 8280. 
f. Oil & Grease by EPA Method 413.1 
g. Total Suspended Solids by EPA Method 160.3 
h. Carbonaceous Biochemical Oxygen (cBODs) by EPA Method 405.1 
i. Ammonia (NH3-N) by EPA Method 350.2 
j. Phosphorus by EPA Method 365.1 
k. Surfactants 
1. Phenolics by EPA Method 9066 

8.2.1.2.6. Groundwater Monitoring. Twenty three (23) 
samples from the 23 monitoring wells shall be collected and analyzed for the 
following: 

a. VOCs by EPA Method 8260A 
b. Semi-VOCs by EPA Method 8270 
c. Pest/PCBs by EPA Method 8081 
d. TAL metals by EPA Methods 6010 & 7000 

8.2.1.2.7. Perimeter Air Monitoring. 
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8.2.1.2.7.1. General. Due to the close proximity of 
receptors immediately along the Southern border of the Himco Dxunp Site, perimeter 
air monitoring shall be instituted in order to be protective of human health and 
the environment. The perimeter air monitoring shall be initiated during 
construction phases to monitor fugitive dust, VOCs and Hydrogen Sulfide migrating 
off-site. During the O&M phase, the perimeter air monitoring shall determine the 
off-site migration of VOCs and Hydrogen Sulfide. Further as part of the remedial 
action, the generation of landfill gases shall be monitored by sampling landfill 
gas monitoring probes. The landfill gas monitoring will provide data to aid in 
the operation of the proposed remedial action, landfill gas condensation and gas 
flaring. 

8.2.1.2.7.2. Real Time Perimeter Monitoring. Real-time 
perimeter monitoring at a minimum of 6 predetermined sites hourly during each 
work day during any remedial action at the site. During the O&M phase the 
frequency of real-time monitoring shall be reduced to monthly air quality 
determinations. 

8.2.1.2.7.3. Action Levels. The action levels to be used 
will be occupational action levels, and these will be applied for a given 
compound at the property line. In the absence of specific State of Indiana 
requirements for emissions from hazardous waste sites, the conservative 
occupational action levels will be protection of human health and the 
environment. Calculations in the Health and Safety specification show the dust 
levels that would be required to exceed occupational action levels. All the 
calculated values are orders of magnitude above occupational for dust aiid are 
above levels for dust that will be controlled at the Himco Dump Site. Therefore, 
time integrated monitoring for dust, VOCs, and Hydrogen Sulfide is not warranted, 
and real-time monitoring will be instituted and recorded. 

8.2.1.2.7.4. Perimeter Sampling and Analysis Plan 

The Contractor was required to write a Perimeter Sampling and Analysis Plan. 
This plan was required to include proposed locations for the Real Time Perimeter 
Monitoring locations and to include the monitoring of the landfill gas monitoring 
probes. 

8.2.1.2.7.5. Meteorological Monitoring. Wind rose data 
was required to be obtained and to be used in determining initial placement of 
the perimeter monitors. 

8.2.1.2.7.6. Air Monitoring Specialist. A designated air 
monitoring specialist was required to coordinate and/or perform perimeter 
monitoring activities. During some site activities real time monitoring must be 
done at least hourly at a minimum of 6 locations. 

8.2.1.2.8. References: See Part 7 - Bibligraphy and 
References. 
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9. STRUCTURAL. 

9.1. PROJECT DESCRIPTION. This project is an original design. 

9.2. DESIGN CRITERIA. For references used in preparing the structural design, 
see Part 7 - Bibliography and References. 

9.3. DESIGN LOADS AND CONDITIONS. 

9.3.1. Roof Live Loads. The roof snow load was determined in accordance 
with ASCE 7-93. Ground snow load used in determining the roof snow load is 20 
psf. Other factors used in design are: Ce (Exposure Factor) - 1.0, Ct (Thermal 
Factor) - 1.2, I (Snow Load Importance Factor) - 0.8. A minimum roof live load 
of 20 psf was used for construction and maintenance loads. 

9.3.2. Wind Loads. External design wind pressures were computed in 
accordance with ASCE 7-93 using a 50-year basic wind speed of 80 mph. Other 
factors used in determining the wind pressures are: I (Wind Load Importance 
Factor) 1.0, GCpi (Internal Pressure Coefficient and Gust Response Factor 
Product) - 0.80 for positive pressure on the underside of roof overhangs. 

9.3.3. Seismic Loads. Seismic loads were computed iii accordance with ASCE 
7-93. Forces due to seismic accelerations are less than wind design loads. 

9.3.4. Foundation Design Criteria. The following parameters were used for 
design of the foundation: 

Design frost depth = 4.5 ft. below finish grade. 
Allowable excess soil bearing pressure -> 1500 psf. 
Lateral earth pressure coefficients: Ka - 0.33 

Kp = 2.70 

9.4. STRENGTHS. Structural materials of the strengths indicated were used for 
design; 

9.4.1. Concrete: f'c - 4,000 psi. 

9.4.2. Reinforcing Steel: ASTM A615 Grade 60. 

9.4.3. Structural Steel: ASTM A 36. 

9.4.4. Steel Joists: Steel Joist Institute Specifications. 

9.5. DESCRIPTION OF STRUCTURAL SYSTEM. The roof structure over the gas treatment 
equipment consists of a metal deck supported on steel joists welded to steel 
columns. The metal deck is designed to support Snow loads and construction 
loads, and to act as a diaphragm to transfer lateral wind loads to the joists on 
column lines. The joists and columns are designed to form rigid frames to resist 
wind loads. Concrete foundations provide stability against uplift and 
overturning forces. 
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10. MECHANICAL DESIGN. 

10.1. DESIGN GUIDANCE AND CRITERIA. See Part 7 - Bibliography and References. 

10.2. GENERAL. The design of the flare, blowers, aftercoolers, condensate 
removal system, and their required piping are covered in this section. The 
control logic can be found on drawing "Control Logic Diagram". 

10.3. FLARE. The flare will be of the enclosed type, rated for a landfill gas 
flow rate of between 200 and 1100 cfm. The rate at which the flare is burned 
will be determined during the system startup and balancing period. The expected 
life of the flare is 7 to 10 years. The stack will be lined with a modular type 
ceramic fiber refractory material design to keep the stack skin temperature below 
200 degrees F. The 110 volt/propane intermittent pilot system will provide 
automatic pilot/relight. Propane fuel storage will be provided by a primary and 
a back-up tank, each having a capacity of 5 gallons. The contract specifications 
will limit the noise the flare can emit since inhabited dwellings are nearby. 
Noise from the flare will be specified to be less than or equal to 80 decibels 
at 20 feet from the flare. 

10.4. BLOWERS AND AFTERCOOLERS. Two electric motor powered regenerative type 
blowers will be used to deliver the landfill gas from the landfill to the flare. 
The blowers will be sized to deliver 550 cfm each for a total of 1100 cfm. Two 
air-cooled aftercoolers will cool the landfill gas to between 70 and 135 deg F 
to allow the use of vapor phase carbon absorbers. 

10.5. LANDFILL GAS PIPING SYSTEM. The piping in the vicinity of the blower and 
flare will be 8-inch diameter or smaller, fusion welded polyethylene. Coated 
steel moisture separators will be included for condensate removal. All above 
ground piping will have aluminum jacketed thermal insulation. 

10.6. CONDENSATE REMOVAL SYSTEM. The condensate removal system will consist of 
condensate drains from the moisture separators. Each drain line will be 
protected from freezing with electrical heat tape to frost depth. The drains 
will feed into a header which will empty into an underground condensate storage 
tank. The piping for the drains and header will be of polyethylene. The 
condensate storage tank will be of fiberglass and have a capacity of 15,000 
gallons. Condensate will be removed on an "as needed" basis by a pumping truck 
and taken to a POTW. It is anticipated that condensate will need to be removed 
on a monthly basis. 

10.7. CARBON ABSORBERS. Refer to Environmental portion of the Design Analysis. 

3 - 69 



II. ELECTRICAL DESIGN. 

11.1. CRITERIA. See Part 7 - Bibliography and References. 

11.2. GENERAL. The electrical design includes provisions to comply with the 
National Electrical Code (NEC) for Class I, Division 1 and 2 hazardous locations, 
due to the methane gas. 

11.3. CALCULATIONS. The transformer rating and panelboard schedules are based 
on the load calculations from the Distribution Analysis for Power Planning, 
Evaluation and Reporting (DAPPER) computer program (which is copyri^t by SKM 
System Analysis, Inc) . The reports from these calculations are included in the 
Appendix Electrical Calculations. 

11.4. UTILITY CONSIDERATIONS. 

11.4.1. Description and Location of Existing Utilities. The existing 
surveys only delineates utility features visible to the camera such as power 
poles. A utility search will be completed by conducting both an on-site 
inspection and by contacting the utility companies. The location of on-site 
utilities will include horizontal alignment, depth or height, types, sizes, and 
utility company contacts and telephone numbers. Digging permits from the utility 
companies for the predesign activities will be pursued where applicable. 

11.4.2. Utility Relocation Requirements. 

11.4.2.1. General. If required, the power line relocations and 
removals will be accomplished by the local electric company. The Contractor will 
arrange for the timely relocations and removals. All labor and material will be 
furnished by the utility company and billed to the Contractor. 

11.4.3. Project Power Requirements. 

11.4.3.1. Active Gas Collection System. 

11.4.3.1.1. Overhead electric power will be installed by 
the electric company at the direction of the Contractor. 

11.4.3.1.2. The Contractor will provide and install a 150 
kVA padmounted transformer and extend power to the panelboard MDP at the flare 
station equipment pad. The utility will connect their line to the new 
transformer and install a new watthour meter. 

11.4.3.1.3. Panelboards MDP and RCP will be in NEMA 4 
enclosure (weatherproof) and will feed all equipment, lights, and receptacles. 

11.4.3.1.4. The process area lighting will have be switched 
from the panelboard circuit breakers. Two flood lights (one on each end of the 
process area) will be photocell control with manual override from the panelboard 
circuit breakers. 
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11.4.3.2. Construction Trailers. 

The Contractor will arrange for power as necessary for the construction trailers 
including any government required office trailers. 
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PART 4 - REAL ESTATE 
1. REAL ESTATE 

1.1. DESIGN CONSIDERATIONS. One of the primary design goals was to avoid or 
minimize impacts to residential properties south of the site. Per direction from 
USEPA, the final cover of the landfill terminated prior to encroaching 
significantly onto the residential properties near the construction debris area 
south of the landfill. The final extent of the cover system, access roads, and 
right-of-way requirements necessitate that an approximately 20 feet wide strip 
of land be obtained from the back lots of the properties which abut the southern 
end of the landfill. In addition, the installation of groundwater and landfill 
gas monitoring wells will require property acquisition and/or rights-of-entry. 

1.2. BOUNDARY SURVEYS AND DEED SEARCHES. Prior to construction, an updated 
boundary survey may need to be performed for final property acquisition purposes. 
In addition, a deed search will be required to establish ownership and legal 
status of the properties. 

1.3. RIGHT-OF-WAY REQUIREMENTS. The real estate required for the project is 
shown on the Right-of-Way plan on drawings G3.01 and G3.02. 

1.4. TEMPORARY RELOCATIONS DURING CONSTRUCTION. It is recommended that 
consideration be given to temporarily relocating residents south of the landfill 
in the construction debris area during construction. Air quality during the 
regrading of the landfill refuse will be of concern due to the proximity of these 
properties to the landfill. In addition, the methane gas extraction system must 
be fully operational and tested to assure methane gas does not migrate laterally 
towards the residences. 
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PART 5 - QUANTITIES AND COST ESTIMATE 

1. QUANTITIES AND COST ESTIMATE 

1.1. GENERAL. Quantities estimates for the project are provided in Table 5-1. 
The listed quantities are for materials directly attributed to the landfill, cover 
system (e.g. earthwork volumes, cover system material quantities, etc.). Cost 
estimates are provided under separate cover. 

QUANITTY SUMMARY 

HIMCO DUMP SUPERFUNb SITE REMEDIAL ACTION 

ITEM 
NO. 

DESCRIPTION UNIT QUANTITY 

1 Chain Link Fence LF 10,700 

2 Double Gates (2-16':1-26':1-32') EA 4 

3 Gabions LS 1 

4 Erosion Control Blanket SY 9,000 

5 Silt Fencing LF 18,250 

6 Clearing and Grubbing AC 39 

7 Landfill Refuse & Soil Excavation, 
Regrading, and Placement 

CY 82,000 

8 On-Site Borrow for Random, Foundation, 
and Select Fill 
(underwater excavation will be required) 

CY 320,600 

9 Off-Site Borrow for Select Fill CY 85,500 

10 Random Fill In-Place CY 126,000 

11 Foundation Fill Fill In-Place' CY 79,000 

12 Select Fill In-Place CY 128,000 

13 Off-Site Borrow for Topsoil CY 44,000 

14 Topsoil In-Place CY 44,000 

15 Geosynthetic Clay Liner SY 260,000 

16 Geomembrane SY 260,000 

17 Geonet SY 260,000 

18 Geotextile SY 260,000 

19 Access Road Surfacing Material In-Place CY 3,250 

20 Landfill Gas Extraction Trench Granular 
Material In-Place 

Ton 4,750 
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ITEM 
NO. 

21 

•.;:^;tABiJE 5^1 
QUANTTTV SUMMARY 

HllMCO DUMP SilPBVllNE) SITE HBMECHAL ACt^ 

22 

23 

DESCRIPTION 

Subdrain Trenches Granular Material In-
Place 

Wetland Mitigation 

Turf 

UNIT 

Ton 

AC 

AC 

QUANTITY 

300 

75 
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FART 6 - lOOX DESIGN ISSUES 

1. lOOX DESIGN ISSUES 

1.1. GENERAL. A summary of outstanding design or construction related issues 
are addressed below. 

1.2. BORROW SOURCES/DETENTION PONDS. USAGE has developed the existing ponded 
areas as sources of borrow and as storm water detention areas. The PRP's will 
ultimately decide the size and location of the borrow areas. Consequently, the 
PRP's will be left with the responsibility with revisions to the existing design 
of the storm water detention and/or diversion structures based on the way they 
develop borrow areas. USAGE utilized existing land on-site to a high degree to 
limit the amount of off-site material that will be required and to create the 
detention ponds. As discussed in the hydrologic design stimmary for the detention 
ponds, the north borrow area is sized to accommodate inflows from a 25-year 
event. During storm events, the east borrow area, which is located in a area of 
low topography, will discharge water toward the wetlands and Manning Ditch west 
of the site. During wet years when groundwater is at a higher elevation than at 
present, the capacity of the detention areas will be reduced. Prior to 
construction, the PRP will need to reevaluate the hydrologic design based on the 
location and configuration of the borrow areas/detention ponds. If the proposed 
detention pond capacity is determined to be insufficient, they could be enlarged 
by acquiring area to the north. If this is not possible, a drainage ditch or 
structure may need to be constructed to allow discharge directly into the Manning 
Ditch. 

1.3. REAL ESTATE. Prior to construction, the PR? will need to acquire property 
within the final project's right-of-way as shown on the drawings. In addition, 
property acquisition or easements will be required for items such as monitoring 
wells, landfill gas monitoring probes, and utilities. 

1.4. WETLAND MITIGATION. USAGE presents a wetlands mitigation plan is this DA 
and in the drawing and specifications for the proposed remedial action which 
takes into account the proposed use of on-site areas for borrow. The PRP will 
need to address wetland mitigation issues during final remediation. This may 
include coordination with the appropriate agencies and evaluation of the t3q}e and 
quantity of mitigation that is required. 

1.5. GROUNDWATER MONITORING WELL ABANDONMENT. Grading around the west borrow 
area will require the abandonment of one groundwater monitoring well (WT103A) . 
Gurrent plans are not to install a new well because the abandoned well is located 
up to side gradient from the landfill. However, a new well can be included south 
of the original well if required. 

1.6. ADDITIONAL GEOTETTILE LAYER IN COVER SYSTEM CROSS SECTION. On the IV on 
4H slopes, an additional geotextile layer between the geonet and the geomembrane 
may be required to achieve the required interface friction angle. This 
geotextile would be used to increase the frictional resistance between the 
components and will not serve any filtration purposes. The need for an 
additional geotextile below the geonet will need to be addressed during the 
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interface friction testing and will be dependent on the materials selected for 
use. 

1.7. CONSTRUCTION SPECIFICATIONS. The construction specifications were written 
to allow a party independent of the U.S. Army Corps of Engineers to administer 
and manage the construction contract. The party that administers the contract 
will need to incorporate their contract requirements into the specification 
package. Tn addition, the firm that administers the contract will need to retain 
a staff of professional engineers (e.g., structural, geotechnical, civil, etc.) 
licensed in the State of Indiana and other technically competent individuals to 
review and approve the various technical contract submittals. Technical 
submittals related to engineering aspects of the project will need to be approved 
by a professional engineer(s) licensed in that discipline (e.g., structural 
engineer reviews and approves or disapproves structural engineering submittals). 
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FIGURE 1. SITE LOCATION MAP 

Soiree USEPA nococd ot Oocwon, Himco Olimp SuMrtund Sits I19S3I. 



FIGURE 2. GENERAL SITE PLAN 

Source: USEPA Record of Oecieton. Himco Dump Superfund Site 0 9931. 
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^eeiTis«T'e «» LLL 
BY DATE MIIL 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 

^/vcTTJtc ' 

F1gttra^29 Visualization of a stone puncturing a gisotextile as pressure is applied from 

f 
C 
i 
I i 1 ... 

- p'rfiS,5rS, (2.30) 

where = the required vertical force to be resisted, 
p' = the pressure exerted on the geotextile (approximately 100% of tire 

inflation pressure at the ground surface for small stone thicknesses), 
d, = the average diameter of the puncturing aggregate or sharp object. 
SI = protrusion factor = hjd^, 
A* - protrusion height s d^^ 
S. = scale factor to adjust ASTM D4833 test value using 5/16-in.-diameter 

puncture probe to actual puncturing object = 0.3 l/t/.. 
S^ = shape factor to adjust flat puncture probe of ASTM D4833 to actual 

shape of puncturing object = I - A,M. (values of to be used 

) range from 0.8 for Ottawa sand, 0 7 for run-of-bank gravel. 0.4 for 
crushed rock, and 0.3 for shot rock). 

Ap = projected area of particle, and 
A, = area of smallest circumscribed circle. 
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where = the required grab tensile force, 
p' = the applied pressure, 
d, = the maximiim void diameter = 0.33 d,, 
d, = the average stone diameter, 

/(e) = the strain function of the deformed geotextile = -
b = width of opening (or void strain), and 
y = deformation into opening (or void strain). 
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1 STABILITY OF COVER SOIL | • •. ••• ••• 
1 Reference: Stability and Tension Considerations Regarding Cover Soils on Geomembrane Lined Slopes 

by Koemer and Hwu, Beosynthetic Research Institute, 11 )91 

Variables: 

FS= Factor of Safety 
pfii= friction angle (soil to soil) = 18 degrees 0.314159 radians 1 

qqq= interface friction angle (soil to geosynthetic) = 18 degrees 0.314159 radians N 
Ca= adhesion (soil to geosynthetic) S 0 
C= adhesion (soil to soil) 1 = 0 
w= slope angle | s 14 degrees 0.244346 radians 
gamnfia= unit weight of soil cover (psf) = 110 P-A 
H= thickness of soil cover (ft) = 2 
L= length of slope (ft) = 80 

1 
|a=0.5(gamma)(L)(H)sin'^2(2w) 'i 

i 

|b=-{gamma(L)(H)(cos''2W)(tan(qqq))(sin2W)+Ca(L)(cosV V)(sin2W)+gamma(L)(H)sin'^2W(tan(phi))(sin2W)+2(C)(H] |cosW-»-gamma(h'^2)tan (phi)] 
c=[gamtna| X

 1 )(tan(qqq))+Ca(L)][tan(| phi)sin(W)si n(2W)] 

1 

|FS=(-b±(b^2-4ac)'^0.5] /(2a) j 

1 
i 

a= 1939.551 1 

b= -2827.68 
c= 211.0324 

'! 
FS= 1.379002 ^— FS I 0^IA*.T2£ 1^ -AB 1 
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Sheetl 

STABILITY OF COVER SOIL 
1 1 1 1 

Reference: Stability and Tension Considerations Regarding Cover Soils on Geomembrane Lined Slopes 
by Koemer and Hwu, Geosynthetic Research Institute, 1 991 

• 

Variables: 

FS= Factor of Safety 
phi= friction angle (soil to soil) = 18 degrees 0.314159 radians^ 
qqq= internee friction angle (soil to geosynthetic) S 14 degrees 0.244346 radians ic-> "RSBE 
Ca= adhesion (soil to geos) rnthetic) = 0 >e 
0= adhesion (soil to soil) = 0 
W= slope angle = 14 degrees 0.244346 radians 
gamma= unit weight of soil cover (psf) = 110 
H= thickness of soil cover (ft) = 2 
L= length of slope (ft) s 80 

Equations: 

a=0.5(gamma)(L)(H)sin'^2(2w) 
b=-(ganima(L)(H)(cos'^2W)(tan(qqq))(sin2W)+Ca(L)(cosV V)(sin2W)+gamma(L)(H)sin''2W(tan(phi))(sin2 W)+2(C)(H cosW+gamma(h'^2)tan(phi)] 
c=[gamma l)(H)(cosW (tan(qqq))+Ca(L)]ltan( ?hi)sin(W)s n(2W)] 

FS=(-b±(b'^2-4ac)'^0.5] /(2a) 

a= 1939.551 
b— -2239.64 
c= 161.9363 

FS= 1.077215 
c 



SKSetl 

STABim fY OF COVER SOIL 

1 1 • i •• 

Reference: Stability and Tension Considerations Regiardlng Cover S lOlls on Geomembiane Lined Slopes 
by Koemer and Hwu, 3eosynthetic RMedrch Institute, 11 )91 

• 

Variabies: 

FS= Factor of Safety 
phi= friction angie (soii to soil) S 18 degrees 0.314159 radians 
qqq= internee friction angle (soil to geosynttietic) S 14 degrees 0.244346 radians -
Ca= adhesion (soil to geos) rnthetic) s 0 
C= adhesion (soii to soii) = 0 
W= siope angle = 14 degrees 0.244346 radians 
gamma= unit weight of soii cover (psf) s 110 
H= thickness of soil cover (ft) = 2 
L= length of slope (ft) = 25 SLoe£ \ r// 

Equations: 

a=0.5(gamma)(L){H)sin'^2(2w) 
bHgamma(L)(H)(cos'^2W)(tan(qqq))(sin2W)+Ca(L){cosV V)(sin2W)+gamma(L)(h )sln'^2W(tan(phl))(sin2W)+2(C)(H] cosW+gamma(h^2)tan(phi)] 
c=[gamma l)(H)(cosW )(tan(qqq))+Ca(L)][tan( phi)sln(W)sln(2W)] 

FS=(-b±(b'^2-4ac)'^0.5] /(2a) 

a= 606.1098 
b= -798.176 ' 
c= 50.6051 

FS= 1.250096 g. 
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STABILITY OF COVER SOIL 
- . ..... 

•1 1 - -
Reference: Stability and Tension Considerations Regarding Cover Soils on Geomembrane Lined Slopes 

by Koemer and Hwu, Beosyntheti c Research Institute, 1< m 
• 

Variables: 

FS= Factor of Safety 
phi= friction angle (soil to soil) 25 degrees 0.436332 radians "T 
qqq= internee friction angle (soil to geosyntfietic) = . 18 degrees 0.314159 radians 
Ca= adhesion (soil to geos) ̂ nthetic) 3S 0 
0= adhesion (soil to soil) = 0 
w= slope angle = 14 degrees 0.244346 radians 
gamma= unit weight of soil cover (psO S 110 
H= thickness of soil cover (ft) = 2 
L= length of slope (ft) = 50 Rdta 

Equations: 

a=0.5(gamma){L)(H)sin'^2{2w) 
b=-Igamma(L){H)(cos'^2W)(tan(qqq))(sin2W)+Ca(L)(cosW)(sin2W)+gamma(L)(H)sln'^2W(tan(phi))(sin2W)+2(C)(H) cosW+gamma(h'^2)tan(phi)] 
c=[gamma l)(H)(cosW f 1 1 !

 

phi)sin(W)s n(2W)] 

FS=(-b±(b^2-4ac)'^0.5] /(2a) 

a= 1212.22 
b= -1925.85 
c= 189.2892 

FS= 1.483438 
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6t:0P* 4 
OS/(IIMY CORPS 0FEM6IIEER8 

HIMCO DUBflP SUPERFUBDSmE 
SETTLEMEHT CALGUUTIOMS FORlAROnU COVED 1 

1 
Reference: Sowers, George P., "Settlement of Waste Disposal Fills", 1973, Proceedings, 

Eighth International Conference on Soil Mechanics and Foundation Engineering, Moscow, pp.207-21 0 

Variable Definitions Svo' existing effective overburden, Sigma vo' 
dSvo' effective change in stress, delta Sigma vo' 1 

00 mhiai void ratio 
e void ratio 
deltee change in void ratio 
Cc coef. 0.15 to 0.55, see Prbnary settlement equations below 
Cc (Cc cooDleo) 
Hfo 
Hf height of fifl 
dHf change in height of fiB (iMta HD 
CumuldHf Cumulatative change in height of fBI, i.e. nttiament 
t1 starting time for increment 
t2 ending time for incrament 
alpha coaf. 0.03 to 0.09, seel {econdary settlament equations below 
alpha (ab)hacoef)(e) 
NA Not Applicable 

Prenary Settlement dHf-((HDI delta 0)1111 -Keo) 
delta e--(Cc)(log1 OKSvo' dSvo'lfSvo'l) 

Cc - 0.15eo for low organic fiiis 
Cc - 0 J5eo for high organic fills 
Svo' (Sigma vo'j - existing effective over burden 
dSvo' (delta Sigma vo'l - effective change in stress 

Secondary Settlement dHf-(Hf||deltae (1+eo) 
delta a - -(alpha)log(t2ft1| 

alpha - 0.03e for conditions unfavorable to decomposition . 
alpha - 0.09e for conditions favorable to decomposition 
t1 - number of months after completion 
t2 - number of months after completion 



COMDITIOR: SattlMisnt of 5 Foot Thick Old Waste Laysr, Prbnsry and Secondary 
•>-1 rnnyirg Svo'lpsfl 

laa 
dSwa'tnofl 

ans 
HwdSvQ'+dSffQlidSml Mhmidratlol 

'' 1 an - . S4il9il -
dflHaa 
n nnnn 

Hfnffaatl 
KM 

0.6251 
fxiir • • ^Ua£U 

Co-0.26 
U;UUUU 
-0.1625 

9,UU 

Sflcamfary alpha cool. 

1 A a a 

1 MB 
t1 t2 0 Hf dHf CumuldHf 

Imonths) (monthsl logflMli fsofd ratiol alpha delta a (faatl Ifaatl IM • ifMtl 
NA 0 NA NA NA NA NA NA 0.00 

Primary 0 1 NA 1.30 NA -0.1625 5.00 0.353 0.35 
Saamtdary 1 12 1.0792 1.14 0i)8 -0.0642 4.65 0.163 0.54 

m 12 24 0.3010 1.05 0.06 -0.0235 4.46 0.051 0.59 
n 24 36 0.1761 1.03 0J)8 -0.0137 4.41 0.030 0.62 
m 36 48 0.1249 1.02 0J)8 -0.0097 4.38 0.021 0.64 
m 48 60 0.0969 1.01 0.08 -0.0076 4.36 0.016 0.65 
m 60 72 0.0792 1.00 0.08 -0.0062 4.35 0;O13 0.67 
n 72 84 0.0669 0.99 0.06 -0.0052 4.33 0;011 0.66 
• 64 96 0.0580 0.99 0.06 -0.0045 4.32 O;010 0.69 • 96 108 0.0512 0.98 0.08 -0.0040 4.31 0.009 0.70 
• 108 120 0.0458 0.98 0.08 -0.0036 4.30 0.008 0.71 
m 120 132 0.0414 0.98 0.08 -0.0032 4.29 0.007 0.71 
• 132 144 0.0378 0.97 0.08 -0.0029 4.29 0.006 0.72 • 144 156 0.0348 0.97 0.06 -0.0027 4.26 0.006 0.73 • 156 168 0.0322 0J7 0.08 -0.0025 4.27 0.005 0.73 
m 168 180 0.0300 0.96 0.08 -0.0023 427 0.005 0.74 
m 180 192 0.0260 0.96 0.08 -0.0022 426 0.005 0.74 
• 192 204 0.0263 0.96 0J)8 -0.0021 4.26 0.004 0.74 
« 204 216 0.0248 0S6 0.08 -0.0019 4.26 0.004 0.75 
m 216 228 0.0235 0.96 0.08 -0.0016 4.25 0.004 0.75 
n 228 240 0.0223 0.95 0.08 -0.0017 4.25 0.004 0.76 • 240 252 0.0212 0.95 0.08 -0.0017 4.24 0.004 0.76 
m 252 264 0.0202 0.95 0.08 -0.0016 4.24 0.003 0.76 
• 264 276 0.0193 0J5 0.08 -0.0015 4.24 0.003 0.77 
« 276 288 0.0185 0.95 0.08 -0.0014 4.23 0.003 0.77 
m 288 300 0.0177 0.95 0.08 -0.0014 4.23 0.003 0.77 
m 300 312 0.0170 0.94 0.08 •0.0013 4.23 0.003 0.76 
m 312 324 0.0164 0.94 0.08 -0.0013 4.22 0.003 0.76 

324 336 0.0158 0.94 0.08 -0.0012 4.22 0.003 0.78 
336 348 0;0152 0.94 0.08 -0.0012 4.22 0.003 0.78 

f 348 360 0;0147 0.94 0.08 -0.0011 4.22 0.002 0.79 
« 360 600 0.2216 1 0.94 0.08 -0.0173 4.21 0.036 1 0.62 



"5'*t?>vCAt_ v/Si pi-oT 

5 Foot Old Waste Layer Total Prinrary and Secondary SetUemant 

1 12 24 36 48 60 72 84 96 108 120 132 144 216 228 240 252 264 276 268 300 312 324 336 346 360 600 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT /^tnco l^unyo So^^ed SHEET NO. «;? OF 3 
ITEM 

^er-rrceS-r^c^AT CA/C^ ^ 
BY /Sir DATE 3/f<^ ITEM 

^er-rrceS-r^c^AT CA/C^ ^ CHKD. BY DATE 
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236 GEOTECHNICS OF WASTE FILUS SETTLEMENT OF MUNICIPAL WASTE 

mrr 
1 
2 
I 
4 

15 
16 

7 
9 

8 
10 
II 
12 
U 
14 
17 

Sin 8 
$-4 
S-S 
S-6 

Sin c 
84-2 
84-) 
84-4 
84-5 
84-6 
14-7 

SITE 0 
591 
$92 
$93 

TA81E 2 - EH9IRICAI HOOEL FARAHETERS 

FlatfenR 
NuiAer 

Applied 
Streit 
(k94) 

Average 
Strain 
(*/yr) (l/k9a) 

Slbaon JJA 
{l/k9a) 

T7B— 
(l/Wa) 

fmr CrttB 

(tr I day) 

77.21 
54.09 
53.58 
45.00 
146.27 
134.12 
195.65 
200.16 

276.40 
227.76 
168.01 
195.32 
219.07 
130.12 
300.29 

59.88 
59.88 

148.10 

79.42 
79.42 
71.68 

102.79 
79.42 
71.66 

50.97 
50.97 
50.97 

2.37 
4.59 
7.SI 
6.81 
0.83 
1.42 
3.14 
2.01 

5.50 
4.84 

13.58 
4.74 
5.89 
8.98 
9.82 

0.50 
1.17 
5.17 

0.90 
0.48 
0.83 
0.68 
0.72 
0.79 

8.33 
14.00 
8.44 

4.424-5 
t.40e-4 
3.524-4 
1.784-4 
5.324-7 
6.114-6 
4.104-6 
5.114-7 

7.764-5 
8.35C-5 
2.l2e-4 
1.99e-4 
2.30e-4 
5.34e-5 
2.864-5 

3.604-6 
2.804-5 
1.104-5 

1.004-4 
1.304-5 
1.204-4 
5.204-5 
2.004-5 
4.904-5 

7.504-5 
8.004-5 
3.804-4 

1.62e-3 
5.874-3 
2.184-3 
4.584-3 
1.774-3 
1.134-3 
5.49e-4 
1.244-3 

6.014-4 
3.544-4 
1.004-4 
5.054-4 
3.754-4 
8.404-4 
4.744-4 

5.604-4 
4.004-3 
3.104-3 
1.204-3 
9.204-5 
2.304-4 
1.104-4 
2.504-4 

9.404-4 
2.404-3 
1.604-3 
7.704-4 
1.104-3 
2.704-3 
4.304-3 

5.484-6 
5.754-6 
1.384-4 
1.184-5 
7.524-8 
9.004-8 
1.614-6 
3.154-7 

3.104-6 
3.404-6 
1.674-5 
5.484-5 
5.894-5 
1.304-5 
1.164-6 

4.104-4 6.004-4 7.854-7 
5.604-4 9.704-4 2.254-6 
5.704-4 3.304-3 8.834-6 

4.704-4 9.704-4 6.484-5 
1.504-4 8.464-4 1.164-5 
4.304-4 -|.204-r " $.144-1 
2.504-4 1.404-3 2.754-5 

0.702 
0.862 
0.438 
0.850 
1.131 
1.170 
0.804 
0.980 

0.744 
0.746 
0.619 
0.297 
0.302 
0.670 
1.005 

0.779 
0.759 
0.648 

0.304 
0.314 

.0.465 
0.443 

1.904-3 4.004-3 
4.904-3 1.904-3 
2.204-3 2.004-3 

4.694-5 
4.854-5 
8.574-5 

0.593 
0.666 
0.486 

^.usSi. ^ 

Ppwtr I.W farrnxm 
The twa eniHlrlea] parameters of the power creep law derived for 

the four sites: are given in Table 2. These parameters did not 
indicate anv tftaeemlhle trendn with the respect to applied stress 
or average strain In each site within the range of variation of 
thanePefep.nf^e cnmnrennihHItv. m hat an average value of 
about 2.5 X 10" 
refuse f?i4 
shows no discernible 
of the refuse; However 
and B. Rate o 
some patterns with respec 
refuse. 

Pa and It Is about 1.7 times higher for old 
X 10-i) than refuse 12.0 x 10 

la 
It 

patterns with respect to placement con, 
'er. It Is quite variable, especially In Sites A 

ji^has an average of 0.65 and Indicates 
;o age and placement conditions of the age and placemen _ 

oc^ed refuse from Site C that was 
I the lowest aver 

For Instance, old rel . 
compacted during placement had the lowest average n « 0.37 and, In 
general, fresh refuse had an average n value ot nearly 1.5 times as 
that of old refuse. The variability of n Is not as great as that of 
m; however, It Is more variable In Site A than the other three 
sites. 

COHPARISOH OF THE MODELS 

For Site A, the first year of data obtained was used to predict 
the amount of settlanent that could be expected at the end of the 
data collection period which was about two vcars. the results 
obtained using both models are compared with the actual measurements 
In Table 3. The Glbyn and Lo model predicted the amount of 
settlement at the~end of two years within 2 to 181 of the actual 
settlement that occurred for minimal fillino and 4 to 21X for active 
filling. The power creep law-oredictlons Tor the s 
were o to 6X and 0 to 14X, respectively. 

same conditions 

TABLE 3 - CCWARISOH OF FREOICTEO SETTLEHEHT 

Platform 

lll«)»l null. 

1 
2 
3 
4 
7 

Aetlva Fining 

8 
• 16 

12 
13 
14 

0.52 0.43 0.S3 
0.59 0.59 0.59 
1.11 1.09 1.06 
1.19 1.23 1.24 
1.88 1.54 2.00 

3.34 3.19 3.38 
2.99 2.93 3.18 
1.94 1.91 1.94 
2.03 2.00 1.97 
2.95 2.32 2.53 

-17 
0 

-2 
4 

-18 

-4 
-2 
-1 
-2 

-21 

2 
0 

-4 
5 
6 
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U.S. Army Corps of Engineers, Omaha District 

Project Himco Dump Superfiind Site Location; Elkhart, Indiana 

Item: Settlement Calculations for Landfill Cover Date: 
By: 

Mar-96 
R. Taylor 

CASE: S-fcOO 

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991) 

Goveming Equation: S(t)=HdeltaQ{a+b(1-exp[-(y/b)t])} 

Where • 
S(t)=Total primary and secondary settlement 
H=lnitlal height of refuse 
deltaQ=lncrease in compressive stress at top of refuse 
a=Primary compressibility parameter 
b=Secondary compressibility factor 
y/b=Rate of secondary compression 
t=Tlme since load application 

Trial No. 1 

Input Data: 

Output Data: 

/Votes; Naw Waste Layer 

H= 5 ft 
deltaQ= 0.605 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 10,950 days 30 years 

S(t)- 0.96 Inches for tlme= 30 years 

Trial No. 2 

Input Data: 

Output Data: 

Notes: Old Waste Layer 

H= 10 ft 
deltaQ= 0.98 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 18250 days 

S(t)« 3.10 Inches for tlme= 50 years 



U.S. Army Corps of Engineers, Omaha District 

Project: Himco Dump Superfund Site Location: Elkhart, Indiana 

Item: Settlement Calculations for Landfill Cover Date: 
By: 

Mar-ge 
R. Taylor 

CASE: 

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991) 

Governing Equation: S(t)=HdeitaQ{a+b(1-exp[-(y/b)t])} 

Where 
S(t)=Tofol primary and secondary settlement 
H=lnitiai height of refuse 
deltaQ=lncrease in compressive stress at top of refiise 
a=Primary compressibility parameter 
b=Secondary compressibility factor 
y/b=Rate of secondary compression 
t=Time since load application 

Trial No. 1 

Output Data: 

Notas: New Waste Layer 

input Data: H= 5ft 
deitaQ= 0.605 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 365 days 1 

Output Data: S(t)= 0.33 inches for time= 

Trial No. 2 Notes: Old Waste Layer 

input Data: H= 10 ft 
deitaQ= 0.98 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 365 days 

1 years 

S(t)= 1.07 inches for time= 

1 years 

1 years 

f\~ (e>Q» 



U.S. Army Corps of Engineers, Omaha District 

Project: Himco Dump SUperfund Site Location: Elkhart, Indiana 

Item: Settlement Calculations for Landfill Cover Date: 
By: 

Mar-96 
R. Taylor 

CASE: 

Note: Calculation of Settlement Usig Procedures Presented by Edil, Ranguette, & Wuellner (1991) 

Governing Equation: S(t)=HdeltaQ{a+b(1-e)q)I-(y/b)t])} 

' Where 
S(t)=Total primary and secondary settlement 
H=lnitial height of refuse 
deltaQ=lncrease in compressive stress at top of refuse 
a=Primary compressibility parameter 
b=Secondary compressibility factor 
y/b=Rate of secondary compression 
t=Time since load application 

Trial No. 1 

Input Data: 

Output Data: 

Notos: Haw Waste Layer 

H= 5 ft 
deltaQ= 0.605 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 10,950 days 30 years 

S(t)» 0.96 Inches for times 30 years 

Trial No. 2 

Input Data: 

Output Data: 

Notes: Old Waste Layer 

H= 10 ft 
deltaQs 0.98 ksf 

a= 0.0024 /ksf 
b= 0.024 /ksf 

y/b= 0.0009 /day 
t= 10950 days 

S(t)s 3.10 Inches for times 30 years 
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An* 
An* 
An* 
An* 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.04a (10 JULY 1995) 
DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

An* 
An* 
An* 
*Ar 
An* 

.i 

ArArArA IrArArArA 
An* 

Wn* 

PRECIPITATION DATA FILE: 
DATA FILE: 

Jli^IATION DATA FILE: 
^ >piLTibN DATA: 

D^ FILE: 
OUTPUT DATA FILE: 

C:\HELP3\HIMC01.D4 
C:\HELP3\hIMC01.D7 
C:\HELP3\HIMC01.D13 
C:\HELP3\hlmcol.Dll 
C:\HELP3\himcol4.DIG 
C:\HELF3\himcol4.OUT 

o«Tf»fr For: 

3 o - W 
psoQ. 

so 

TIME: 9:28 DATE: 3/30/1996 

ArArA 

TITLE: HIMCO DUMP SUPERFUND SITE 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS » 6.00 INCHES 
POROSITY - 0.4530 VOL/VOL 
FIELD CAPACITY - 0.1900 VOL/VOL 
WILTING POINT - 0.0850 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.3168 VOL/VOL 
EFFECTIVE SAT. HYD. COND. - 0.720000011000E-03 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 



lATER 2 •) TYPE 1 - VERTICAL PERCOLATION LATER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

18.00 INCHES 
0.4170 VOL/VOL 
0.0450 VOL/VOL 
0.0180 VOL/VOL 
0.1401 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

0.30 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0112 VOL/VOL 

55.0000000000 
4.00 PERCENT 

500.0 FEET 

CM/SEC 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 37 

° 0.04 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOLAOL 

0.199999999000E-10 CM/SEC 
4.00 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 5 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS - 0.20 INCHES 
POROSITY - 0.7500 VOLAOL 
FIELD CAPACITY - 0.7470 VOLAO^ 
WILTING POINT = 0.4000 VOLAOL /t-69 



INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

0.7500 VOL/VOL 
0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE 
OF 4.x AND A SLOPE LENGTH OF 500. FEET. 

SCS RUNOFF CURVE NUMBER o- 74.00 
FRACTION OF AREA AUDWING RUNOFF - 100.0 
AREA PROJECTED ON HORIZONTAL PLANE ° 50.000 
EVAPORATIVE ZONE DEPTH - 14.0 
INITIAL WATER IN EVAPORATIVE ZONE - 3.152 
UPPER LIMIT OF EVAPORATIVE STORAGE - 6.054 
LOWER|LIMIT OF EVAPORATIVE STORAGE >3 0.654 
INITlAi SNOW WATER - 0.000 
INITIAL WATER IN LAYER MATERIALS - 4.575 
TOTAL INITIAL WATER - 4.575 
TOTAL SUBSURFACE INFLOW - 0.00 

PERCENT 
ACRES'^ 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

V-
:V> 

EVAPOTRANSPIRATION AMD WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
FORT WAYNE INDIANA 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE -2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

41.50 DEGREES 
2.00 
116 
289 

14.0 INCHES 
10.40 MPH 
74.00 X 
67.00 X 
71.00 X 
75.00 X 

NOTE: 

JAN/JUL 

2.48 
3.67 

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV 

1.99 
3.94 

3.05 
3.22 

4.06 
3.22 

2.81 
2.83 

JUN/DEC 

3.94 
2.95 



NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.20 
72.50 

26.40 
70.90 

36.00 
64.20 

48.50 
53.20 

59.10 
40.30 

68.80 
29.10 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

AND STATION LATITUDE - 41.50 DEGREES 

* A * * * A A 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

^^CIPITATION 

^TOTALS 2.36 
3.63 

1.94 
3.50 

2.76 
3.06 

4.66 
2.76 

3.03 
2.65 

3.92 
3.25 

STD. DEVIATIONS 0.93 
1.86 

1.02 
1.78 

1.16 
1.63 

1.44 
1.97 

1.20 
1.41 

1.64 
1.53 

RUNOFF 

TOTAT.S 0.753 
0.004 

1.393 
0.011 

1.488 
0.005 

0.595 
0.025 

0.000 
0.004 

0.011 
0.472 

STD. DEVIATIONS 0.870 
0.012 

1.156 
0.031 

1.106 
0.018 

1.227 
0.094 

0.000 
0.015 

0.033 
0.724 

EVAPOTRANSPIRATION 

TOTALS 0.405 
3.125 

0.343 
2.414 

0.770 
2.440 

3.080 
1.547 

3.047 
0.882 

3.284 
0.542 

STD. DEVIATIONS 0.119 
1.357 

0.100 
1.229 

0.463 
0.918 

0.886 
0.567 

1.074 
0.266 

1.304 
0.142 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 

jmULS 0.3456 
0.6307 

0.1241 
0.8437 

1.2104 
0.7854 

2.1495 
0.8897 

0.8914 
0.9399 

0.6434 
1.4570 

STD. DEVIATIONS 0.5198 
0.4427 

0.1918 
0.7661 

1.1534 
0.5411 

1.0622 
1.0912 

0.3510 
0.8394 

0.3682 
1.1071 

ft'l/ 



PERCOLATION/LEAKAGE THROUGH LATER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0..0000 
0.0000 

0.0000 
0.0000 

AVEI^GES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 4 

AVERAGES 

/ STD. DEVIATIONS 

0.0004 
0.0008 

0.0007 
0.0006 

0.0002 
O.OOII 

0.0003 
0.0010 

0.0016 
0.0011 

0.0015 
0.0007 

0.0029 
0.0012 

0.0014 
0.0014 

0.0012 
0.0013 

0.0005 
0:0011 

0.0009 
0.0019 

0.0005 
0.0014 

It * * * * *•* * A * * * * 

•J. 
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 4 

CHANGE IN HATER STORAGE 

INCHES 

37.54 ( 5.019) 

4.760 ( 2.6986) 

21.877 ( 3.4963) 

10.91086 ( 2.84685) 

0.000^3 ( 0.00000) 
• > 

0.001 ( 0.000) 

-0.012 ( 0.9967) 

CU. FEET 

6813752.0 

863859.06 

3970686.75 

1980320.370 

PERCENT 

100.00 

12.678 

58.275 

29.06358 

42.198 0.00062 

-2136.55 -0.031 



PEAK DAILY VALUES FOR TEARS 1 THROUGH 30 

(INCHES) (CU. FT.) 

PRECIPITATION 3.79 687885.000 

RUNOFF 4.312 782708.4370 

DRAINAGE COLLECTED FROM LAYER 3 1.74967 317565.59400 

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000001 0.23141 

AVERAGE HEAD ON TOP OF LAYER 4 0.070 

MAXIMUM HEAD ON TOP OF LAYER 4 0.139 

LOCATION OF MAXIMUM HEAD IN LAYER 
^ raOH DRAIN) 

3 
5.7 FEET .... 

SNOWLUATER 5.49 996739.4370 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0. .3825 

MINIMDM VEG. SOIL WATER (VOL/VOL) 0. .0467 

*** Mazlnnim heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 



> 

FINAL WATER STORAGE AT END OF YEAR 30 

LAYER (INCHES) (VOL/VOL) 

1.0856 

2.9807 

0.0055 

0.0000 

0.1500 

0.000 

1 

2 

3 

4 

5 

SNOW WATER 

0.1809 

0.1656 

0.0182 

0.0000 

0.7500 

• * A'*'*** A A A-A-* A * * A ft* Afr** *•* ft A 

; Dn•^ 
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•) 
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 

HELP MODEL VERSION 3.04a (10 JULY 1995) 
DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

** 
ft* 

** 

PRECIPITATION DATA FIIJE: 
T^ERATURE DATA FIU: 

RAblATION^i)^ FILE : 
f^EVAFbtiE^ 

SOIL AND IDEEIGN DATA FILE : 
OUTPUT DATA FILE: 

C:\HELP3\hlaico2.D4 
C:\HELP3\hiiiico2.D7 
C:\HELP3\hlfflco2.D13 
C: \HELP3\hlJiico2. Dll 
C:\HELP3\hlmco8.DIG 
C:\HELP3\hlmcol5.OUT 

TIME: 10:30 DATE: 3/30/1996 

PVJi-

C\.e> toe' ^ 
Fg«. CAVC ̂  

TITLE: UIMCO DUMP SUPERFUND SITE 

*MMnM 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

) 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS - 6.00 INCHES 
POROSITY - 0.4530 VOLAOL 
FIELD CAPACITY - 0.1900 VOLAOL 
WILTING POINT - 0.0850 VOLAOL 
INITIAL SOIL WATER CONTENT - 0.3167 VOLAOL 
EFFECTIVE SAT. HYD. COND. - 0.720000011000E-03 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 



LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

18.GO INCHES 
0.4170 VOL/VOL 
0.0450 VOL/VOL 
0.0180 VOL/VOL 
0.1398 VOL/VOL 

0.100000005000E-02 CM/SEC 

LAYER 3 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

0.30 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0112 VOLAOL 

55.0000000000 
4.00 PERCENT 

500.0 FEET 

CM/SEC 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 37 

0.04 INCHES THICKNESS 
POROSITY-
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0.0000 VOLAOL 
0.0000 VOLAOL 
0.0000 VOLAOL 
0.0000 VOLAOL 

0.199999999000E-10 CM/SEC 
4.00 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 5 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

0.20 INCHES 
0.7500 VOLAOL 
0.7470 VOLAOL 
0.4000 VOLAOL 



INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HTD. COND. - 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE 
OF 4.x AMD A SLOPE LENGTH OF 500. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LI^ OF EVAPORATIVE STORAGE 
ixtt OF EVAPORATIVE STORAGE 
iffilAL SNOW WATER 
IHnTIAL WATER IN LATER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

74.00 
100.0 

0.012 
14.0 

3.149 
6.054 
0.654 
0.000 
4.570 
4.570 
0.00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
FORT WATNE INDIANA 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

41.50 DEGREES 
2.00 
116 
289 

14.0 INCHES 
10.40 MPH 
74.00 X 
67.00 X 
71.00 X 
75.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

JAN/JUL 

2.48 
3.67 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV 

1.99 
3.94 

3.05 
3.22 

4.06 
3.22 

2.81 
2.83 

JUN/DEC 

3.94 
2.95 

/^•77 



NOTE: TEMPEBATUSE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL 

23.20 
72.50 

FEB/AUG 

26.40 
70.90 

MAR/SEP 

36.00 
64.20 

APR/OCT 

48.50 
53.20 

MAY/NOV 

59.10 
40.30 

JUN/DEC 

68.80 
29.10 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 
AMD STATION LATITUDE = 41.00 DEGREES 

.v.. ... . / " • .................................................................. 
AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 100 

I JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 
^ -

0 ; v ^CIPITATION 

S TOTALS 2.65 2.06 2.99 4.41 2.90 3.64 
3.52 3.92 3.25 3.07 2.74 3.10 

STD. DEVIATIONS 1.24 0.98 1.27 1.55 1.27 1.57 
1.57 1.88 1.52 1.97 1.33 1.43 

RUNOFF 

"TOTALS 0.969 1.563 1.961 0.701 0.001 0.010 
0.004 0.031 0.005 0.025 0.009 0.413 

' STD. DEVIATIONS 1.023 1.297 1.400 1.146 0.011 0.040 
0.021 0.091 0.021 0.074 0.041 0.661 

EVAPOTRANSPIRATION 

TOTALS 0.398 0.358 0.714 2.961 2.951 3.019 
3.059 2.606 2.596 1.568 0.934 0.546 

STD. DEVIATIONS 0.098 0.110 0.494 0.833 1.001 1.250 
1.173 1.174 0.878 0.627 0.242 0.181 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 

rALS 0.2975 0.0961 0.9227 2.2932 0.8804 0.6104 
0.5254 0.8971 0.8665 0.9817 1.0346 1.4116 

STD. DEVIATIONS 0.3432 0.1196 1.0050 1.2293 0.4721 0.4354 
0.3335 0.9220 0.6995 1.1115 0.8513 1.1150 

A -1S> 



FERC0IATI0N/LEAKA6E TmOUGH lATER 5 

TOTALS 

A 
0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 4 

AVERAGES 0.0004 
0.0007 

0.0001 
0.0012 

0.0012 
0.0012 

0.0031 
0.0013 

0.0011 
0.0014 

0.0008 
0.0018 

! . . . 
^ STD. Dp^IATIONS 0.0004 

0.0004 
0.0002 
0.0012 

0.0013 
O.D009 

0.0016 
0.0014 

0.0006 
0.0011 

0.0006 
0.0014 

: V \»iWWIiA * A A AftO * ****** A A trtrkMeMileleA ****** ***'*•*•*•* »******»***< 

A AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR TEARS 1 THROUGH ICQ 

FRECIFITATION 

RUNOFF 

EVAFOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 4 

CHANGE IN WATER STORAGE 

INCHES 

38.24 ( 5.195) 

5.694 ( 2.8432) 

21.710 ( 2.9814) 

10.81710 ( 2.86375) 

0.00023 ( 0.00000) 

0.001 ( 0.000) 

0.005 ( 1.1801) 

CU. FEET 

1596.3 

237.68 

906.28 

451.560 

0.010 

PERCENT 

100.00 

14.890 

56.775 

28.28871 

0.00061 

0.23 0.014 

) 

f^-TI 



> 

PEAK DAILY VALUES FOR TEARS 

;9-.} 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 4 

MAXIMUM HEAD ON TOP OF LAYER 4 

LOCATION OF MAXIMUM HEAD IN LAYER 3 
"^(biS^CE "FROM DRAIN) 

SNOW WATER 

1 THROUGH 100 

(INCHES) (CU. FT.) 

4.35 

4.458 

1.74687 

0.000001 

0.070 

0.142 

0.0 FEET 

8.02 

181.591 

186.1146 

72.92294 

0.00005 

334.9937 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINDfUM VEG. SOIL WATER (VOL/VOL) 

0.4029 

0.0467 

*** Maximum heads are computed using McEnroe's eqtiations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2, March 1993, pp. 262-270. 



Wnft-ftTHnaril 

FINAL VATER STORAGE AT END OF YEAR 100 

LAYER 

1 

2 

3 

4 

5 

SNOW WATER 

(INCHES) 

2.5543 

2.4051 

0.0031 

0.0000 

0.1500 

0.000 

(VOLAOL) 

0.4257 

0.1336 

0.0105 

0.0000 

0.7500 

; 



HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 

** 
** 
irit 

** HELP MODEL VERSION 3.04a (10 JULY 1995) ** 
** 
** 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

•k* 
** 

** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
4r* ** 

Wr* 

PRECIPITATION DATA FILE: C:\HELP3\hlmcol.D4 
DATA FILE: C:\HELP3\hlincol.D7 

itATlOlivDATA FILE: C:\HELP3\hlmcol.D13 
DATA: C:\HELP3\hlittCol.Dll -S«m/MAa-"r OwT^uT 

IbESiGN DATA FILE: C:\HELP3\hljncol6.D10 „ 
,MTA^FIIS: C:\HELP3\hlmcol6 .OUT ® 

O-Oi*-

/*'«• 500* 
11; -5 DATE: 3/30/1996 ^ 

V 

TITLE: HIMCO DUMP SUPERFUND SITE 

1-. • 

v' 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

J) 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 6 

THICKNESS - 6.00 INCHES 
POROSITY - 0.4530 VOL/VOL 
FIELD CAPACITY - 0.1900 VOLAOL 
WILTING POINT - 0.0850 VOLAOL 
INITIAL SOIL WATER CONTENT » 0.3168 VOLAOL 
EFFECTIVE SAT. HYD. COND. - 0.720000011000E-03 CM/SEC 

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00 
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE. 

fi'8^ 



lAYER 2 

) TYPE 1 - VERTICAL PERCOLATION LATER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

18.00 INCHES 
0.4170 VOL/VOL 
0.0450 VOL/VOL 
0.0180 VOL/VOL 
0.1401 VOLAOL 

0.100000005000E-02 CM/SEC 

LAYER 3 

.t- TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 • 

0.30 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.8500 VOLAOL 
0.0100 VOLAOL 
0.0050 VOIAOL 
0.0112 VOLAOL 

55.0000000000 
3.85 PERCENT 

500.0 FEET 

CM/SEC 

LAYER 4 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 37 

0.04 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT -
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

0.0000 VOLAOL 
0.0000 VOLAOL 
0.0000 VOLAOL 
0.0000 VOLAOL 

0.199999999000E-10 CM/SEC 
4.00 HOLES/ACRE 
3.00 HOLES/ACRE 

3 - GOOD 

LAYER 5 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS - 0.20 INCHES 
POROSITY - 0.7500 VOLAOL 
FIELD CAPACITY •= 0.7470 VOLAOL 
WILTING POINT - 0.4000 VOLAOL 



INITIAL SOIL WATER CONTENT - 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. - 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM A USER-
SPECIFIED CURVE NUMBER OF 74.0, A SURFACE SLOPE 
OF 4.x AMD A SLOPE LENGTH OF 500. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL; WATER IN EVAPORATIVE ZONE 
;UFm|LDilf STORAGE 

STORAGE 
V INMIAt'i^^ 
INITIAL WATER IN LATER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

> 74.00 •> 100.0 PERCENT 
- 0.012 ACRES 

14.0 INCHES 
- 3.152 INCHES 
=1 6.054 INCHES 
a ' 0.654 INCHES 
- 0.000 INCHES 
a 4.575 INCHES 
- 4.575 INCHES 
- 0.00 INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
FORT WAYNE INDIANA 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER REIATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

41.50 DEGREES 
2.00 
116 
289 

14.0 INCHES 
10.40 MPH 
74.00 X 
67.00 X 
71.00 X 
75.00 X 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC JAN/JUL 

2.48 
3.67 

1.99 
3.94 

3.05 
3.22 

4.06 
3.22 

2.81 
2.83 

3.94 
2.95 



NOTE: TEMPERATURE DATA WAS SYNTHETICALLT GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.20 
72.50 

26.40 
70.90 

36.00 
64.20 

48.50 
53.20 

59.10 
40.30 

68.80 
29.10 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR FORT WAYNE INDIANA 
AND STATION LATITUDE - 41.50 DEGREES 

.Jv.::..;?: ,:t-' 
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AVERAGE 1«>NTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30 

ICIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2.36 1.94 2.76 4.66 3.03 3.92 
3.63 3.50 3.06 2.76 2.65 3.25 

0.93 1.02 1.16 1.44 1.20 1.64 
1.86 1.78 1.63 1.97 1.41 1.53 

0.753 
0.004 

0.870 
0.012 

0.405 
3.125 

1.393 
0.011 

1.156 
0.031 

0.343 
2.414 

0.119 
1.357 

0.100 
1.229 

STD. DEVIATIONS 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 

jrOTALS 

STD. DEVIATIONS 

0.3457 
0.6307 

0.5199 
0.4426 

0.1241 
0.8437 

0.1918 
0.7661 

1.488 
0.005 

1.106 
0.018 

0.770 
2.440 

0.463 
0.918 

1.2103 
0.7854 

1.1533 
0.5411 

A'SS 

0.595 
0.025 

1.227 
0.094 

3.080 
1.547 

0.886 
0.567 

2.1495 
0.8897 

1.0622 
1.0912 

0.000 
0.004 

0.000 
0.015 

3.047 
0.882 

1.074 
0.266 

0.8915 
0.9398 

0.3510 
0.8394 

0.011 
0.472 

0.033 
0.724 

3.284 
0.542 

1.304 
0.142 

0.6434 
1.4570 

0.3682 
1.1071 



PERCOLATION/LEAKAGE THROUGH LATER 5 

TOTALS 

STD. DEVIATIONS 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
o.ooOo 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ON TOP OF LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0005 
0.0008 

0.0007 
0.0006 

0.0002 
O.OOII 

0.0003 
0.0010 

0.0016 
0.0011 

0.0016 
0.0008 

0.0030 
0.0012 

0.0015 
0.0015 

0.0012 
0.0013 

0.0005 
0.0012 

0.0009 
0.0020 

0.0005 
0.0015 • ***** 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 

INCHES CU. FEET 

1 THROUGH 30 

PERCENT 

f PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LAIXRAL DRAINAGE COLLECTED 
FROM LAYIX 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 4 

CHANGE IN WATER STORAGE 

37.54 ( 5.019) 

4.760 ( 2.6986) 

21.877 ( 3.4963) 

10.91085 ( 2.84686) 

0.00023 ( 0.00000) 

0.001 ( 0.000) 

-0.012 ( 0.9967) 

1567.2 

198.69 

913.26 

100.00 

12.678 

58.275 

455.474 29.06357 

0.010 0.00062 

-0.49 -0.031 



t AA A******* ****** * A-»A i 

y PEAK DAILY VALUES FOR TEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH LAYER 5 

AVERAGE HEAD ON TOP OF LAYER 4 

MAXIMUM HEAD ON TOP OF LAYER 4 

/:'DO^ION .OF. MAXIMUM HEAD IN LAYER 3 
Aft"'-: 
iL'i'-v.s •• fr^DISTANCE-FROM DRAIN> 

SNOM VA^ 

1 THROUGH 30 

(INCHES) (CU. FT.) 

3.79 

4.312 

1.74993 

0.000001 

0.073 

0.144 

6.3 FEET 

5.49 

158.214 

180.0229 

73.05067 

0.00005 

229.2501 

MAXIMUM VEG. SOIL MATER (VOLAOL) 

MIHlkOM VEG. SOIL VATER (VOLAO^) 

0.3825 

0.0467 

Uiatimtm heads are computed using McEnroe's equations. *** 

Reference: Maximum Saturated Depth over Landfill Liner 
by Bruce M. McEnroe, University of Kansas 
ASCE Journal of Environmental Engineering 
Vol. 119, No. 2. March 1993, pp. 262-270. 
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FINAL WATER STORAGE AT END OF YEAR 30 

LAYER 

1 

2 

3 

4 

5 

SNOW WATER 

(INCHES) 

1.0856 

2.9807 

0.0055 

0.0000 

0.1500 

0.000 

(VOL/VOL) 

0.1809 

0.1656 

0.0185 

0.0000 

0.7500 

A A A * * A A * A* * A A A A * *•* »<r**-<r<n>-*iliTllnllr*'* AAA****** *****»*•***•*•*•*•*•**•**•*•*•* 
^ A AAA A-Ai>f**AAi>*Ait'*A-A<r*Ai>tA A A A A A A-A A A A A'A A A A A A A'A A-A*A-A'*-A-AmrA-<rA* 
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EMFLUX® PASSrV'E, NON-IWASIVE 
SOn^GAS SURVEY 

of 

HIMCO DUMP SUPERFLAD SITE 
ELKHART, INDIANA 

The following EMFLUX® Methane Survey Report on the HIMCO Dump Superfund Site 
(HIMCO Dump) has been prepared for the U.S. Army Corps of Engineers ^SACE) by 
Quadrel Services, Inc. (Quadrel) in accordance with the terms of USACE Purchase Order No. 
DACW45-95-P-1084/Purchase Request No. EDGG*A-5192-0013 dated July 27, 1995. 
Quadrel's principal contact for this project has been Mr. Rick Grabbwski. 

1.0 OBJECTIVES 

At the request of USACE, Quadrel conducted an EMFLUX® Survey of a 45-acre section of the 
HIMCO Dump, a Superfund Site in Elkhart County, Indiana. The purpose of this EMFLUX® 
Methane Survey was to verify the presence of methane and, assuming verification, to estimate 
the annual Methane generation rate. 

2.0 BACKGROUND 

Based on publicly available information', the HIMCO Dump is a closed and covered landfill that 
operated between 1960 and Sq)tember 1976. The area was initially marsh and grassland; no 
liner, leachate, or gas-rea)very system was constructed for the landfill. It has been reported that 
essentially two-thirds of the waste in the landfill is calcium sulfate from Miles Laboratories; also 
present are demolition/construction debris, industrial and hospital wastes, and general household 
wastes. In 1977 the landfill was closed and covered, using six inches of Calcium Sulfate and 
one foot of sand. 

The Dump is currently surrounded by small wooded areas and interrupted wetlands. The central 
and eastern portions of the Survey area are characterized by light to heavily wooded terrain and 
scrub brush, while the western portion is primarily an open field of tall grass. 

'U.S. EPA, Region V, Health and Safety Plan, HIMCO Dump Remedial 
InvestigationlFeasibility Study, Elldiart, Indiana, Volume 4, July 1990, p. 3-1 through 3-3. 
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3.4 rm WprH 

Sample point locations were determined and the Survey area staked on August 7 and 8, 1995. 
EMFLUX® Methane collection tubes were deployed on August 8 and capped at 0800 hours on 
August 9; all devices were retrieved on August 10, 1995. 

Weather conditions for the most part were clear, but there was a brief period of rain during the 
afternoon hours of Wednesday, August 9. However, meteorological phenomena are not usually 
significant factors in EMFLUX® Surveys. 

Deployment and retrieval of EMFLUX® devices were accomplished in conformity with 
Quadrel's established Field Procedures (Appendix A). 

3.5 Quality Assurance/OuaUtv Control 

Field work and reporting were done in accordance with Quadrel's Quality Assurance Program 
Plan. 

4.0 FINDINGS 

The following section outlines results of the EMFLUX® investigation of the HIMCO Dump. 

4.1 Computations 

The Methane percentages obtained in the field were averaged over time at each point, and the 
results were converted to emission fiux rates (ng cm'^ s'') and then to annualized generation rates 
(in cubic feet per year, ft' yr') using the following equation. 

F = D, ((C, N 100)/Z) 

where: F = Average emission flux rate (ng cm"' s '), 
P - Porosity, 
D, = Diffusivity coefficient (cm's*'), 
C, = Methane concentration (percent), 
N = Dimensional conversion factor (for Methane 7,160 ng cm '), 
100 - Percent conversion factor, and 
Z = depth (cm) 

Based on published porosities', the average porosity for the mixed sand used in the cap of the 
HIMCO Dump was assumed to be 0.35; the diffusivity coefficient D, of Methane in free air is 
0.165 cm's '. 

'Todd, D.K., Ground Water Hydrology (New York: 1959). 
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5.0 DISCUSSION 

5.1 Summary 

Quadrel obtained varying but substantial Methane readings at 37 probe locations, most of which 
were within the boundaries of the landfill area; values ranged from 0.1 ng cm"' s"' to 496.7 
ng cm*' s"'. By contrast, the company found no traces of Methane at 40 locations, most of 
which were near the perimeter or outside of the landfill. 

Based on the data collected during the 24-hour Survey period, Quadrel estimates that the 
HIMCO Dump Superfund Site is producing Methane at an annualized rate of 287 million cubic 
feet per year (ft' yr"'). 

5.2 CpmnreptjirY 

5.2.1 The highest mean Methane concentration, 64.9%, occurred at probe 45; the next three 
highest values, 57.8%, 55.0%, and 51.6%, were found at probes 8, 24, and 9, 
respectively. 

5.2.2 The majority of Methane detected was found in two large groupings of detections located 
in the centi^ and western portions of the landfill (Figure 3). These groupings are 
separated by nondetections at probes 11, 15, 22, and 31 and by low detections at probes 
16, 32, and 37. It is of possible significance to note that the areas of high detection 
(above 200 ng cm*' s*') appear to track to the main landfill access road shown in 
Ilgure 1. 

5.2.3 Isolated, but possibly significant detections were made at probes 61, 62, and 77 near the 
southeastern perimeter of the HIMCO Site (Figures 2 and 3). 

5.2.4 Olfactory detections of Hydrogen Sulfide were made by all three Quadrel field teams 
during each scheduled sampling period. It was observed that those probe locations which 
produced a strong Hydrogen Sulfide odor also yielded high Methane detections. 

5.2.5 Methane detections on the HIMCO Dump were found at very consistent levels, with the 
average range factor for all points being only 5.2%. While large and predictable 
fluctuations in Methane emissions are generally associated with areas of subsurface 
soil-gas migration, consistent Methane emission levels such as those found on this site 
typically indicate areas currently producing Methane. 

MTCrpt\QS1287 
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Tflble 1 (cont) 
Methane Concentrations (%) 

HIMCO Dump Superfund Site, Elkhart, IN 

Date 8/9/95 8/10/9S -KaooL • 
Time 1200 hours 1600 hours 2000 hours 0000 hours 0400 hours 0800 hours Mean Low Hieh Factor 

Sample 

21 31.7% 31.8% 31.6% 31.5% 32.0% 31.8% 31.7% 31.5% 32.0% 1.0 

22 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

23 51.8% 0.8% 0.3% 0.2% 0.3% 10.7% 10.7% 0.2% 51.8% 259.0 
24 55.3% 55.0% 55.3% 54.5% 55.2% 54.5% 55.0% 54.5% 55.3% 1.0 

25 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

26 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

27 0.0% • 1.4% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% 0.3% 0.2 

28 0.0% • 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

29 16.9% • 18.7% 19.2% 19.3% 19.7% 19.7% 19.3% 18.7% 19.7% 1.1 

30 0.0% • 299% 31.3% 30.8% 31.6% 31.8% 31.1% 29.9% 31.8% I.l 

31 0.0% * 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

32 0.0% • 1.4% 1.2% 1.1% 0.8% 0.6% 1.0% 0.6% 1.4% 2.3 

33 0.0% • 3.1% 2.2% 1.3% 1.0% 0.7% 1.7% 0.7% 3.1% 4.4 

34 0.0% • 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% .. 

35 0.0% • 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% .. 

36 0.0% • 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% .. 

37 0.0% • 1.3% 1.2% 1.2% 1.2% 1.3% 1.2% 1.2% 1.3% l.I 

38 0.0% • 30.4% 30.2% 30.5% 30.4% 30.6% 30.4% 30.2% 30.6% 1.0 

39 0.0% • 32.3% 48.0% 48.9% 48.3% 48.8% 45.3% 32.1% 4X.r/« 1.5 

40 0.0% • 0.5% 0.8% 1.3% 1.9% 0.9% 1.1% 0.5% 1.9% 3.8 

CP 
I 

CD 

Note: 
W 

Thcw measurements have not been nsed in the calculation of Mean values because of equipment difTicultics in theTicld. 
No information is available because water in the analyzer tube terminated these samplings. 



Table 1 (cont.) 
Melhane Concentrations (%) 

HIMCO Dump Superfund Site, Elkhart, IN 

Date 8/9/95 8/10/95 JKaogc. 
Time 1200 hours 1600 hours 2000 hours 0000 hours 0400 hours 0800 hours Mean Low Hieh Factor 

Sampiff 

61 4.2% 4.2% 4.3% 4.3% 4.4% 4.5% 4.3% 4.2% 4.4% 1.0 

62 45.8% 52.0% 44.3% 53.7% 52.8% 53.0% 50.3% 44.3% 53.7% 1.2 
63 Q.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
64 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
65 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

66 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

67 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 

68 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

69 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% •• 

70 0.0% hll 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

71 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

72 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

73 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

74 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% — 

75 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

76 0.0% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

77 9.9% 9.6% 9.1% 9.2% 9.0% 8.1% 9.2% 8.1% 9.9% 1.2 
Note; 

/V/ 
These measurements have not been used in the calculation of Mean values because of equipment dilTicultics in the Held. 
No information is available because water in the analyzer tube terminated these samplings. 
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DEPARTMENT OF THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Sheet 1 of 1 

TABLE 1 - SUMMARY OF CLASSIFICATION TESTS 

Project: HIMCO Superfund Site MRD Lab No. 3584 

Holes WT 112A through WT 1183 

Note: By visual examination and classification, samples not tested were 
compared and grouped with typical test samples described below: 

(a) Sand SP. Brown with White and Black. Fine to coarse sand. 
Nonplastic. Similar to Hole WT 112A, Sample 1 (1.8% Fines, 92.4% Sand, 
5.8% Gravel; Cu-2.44, Cc-1.02). 

(b) Sand SP. Grayish Brown with Black. Fine to medium sand. 
Nonplastic. Similar to Hole WT 112B, Sample 1 (1.5% Fines, 98.5% Sand; 
u-1.92, Cc-1). 

(c) Gravelly Sand SP. Gray, Black and White. Fine sand to fine 
gravel. Nonplastic. Similar to Hole WT 114B, Sample 1 (1.5% Fines, 
81.3% Sand, 17.2% Gravel; Cu-9.24, Cc-0.92). 

(d) Sand SP. Yellowish Brown. Fine sand. Nonplastic. Similar to 
Hole WT 115A, Sample 1 (2.8% Fines, 96% Sand, 1.2% Gravel; Cu-2.7, 
Cc-1.32) . 

(e) Sand SP. Dark Gray with White. Fine to medium sand. 
Nonplastic. Similar to Hole WT 116A, Sample 1 (1.3% Fines, 98.2% Sand, 
0.5% Gravel; Cu-2.46, Cc-0.86). 
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DEPARTMENT OF THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Sheet 1 of 2 

TABLE 1 - SUMMARY OF CLASSIFICATION TESTS 

Project: HIMCO Superfund Site MRD Lab No. 3584 

Holes A-1 through A-12 

Note: By visual examination and classification, samples not tested were 
compared and grouped with typical test samples described below: 

(a) Clayey Sand SC. Dark Brown. Fine to medium sand. Similar to 
Hole A-1, Sample 1 (25.3% Fines, 74.6% Sand, 0.1% Gravel; LL-34, 
PI-13) . 

(b) Silty Clayey Sand SM-SC. Brown. Fine to medium sand. Similar 
to Hole A-2, Sample 1 (26.9% Fines, 68.7% Sand, 4.4% Gravel; LL-19, 
PI-6) . 

(c) Silty Sand SM-SC. Yellowish Brown. Fine to medium sand. 
Similar to Hole A-3, Sample 1 (19.7% Fines, 77.9% Sand, 2.4% Gravel; 
LL-16, PI-4). 

(d) Silty Sand SP-SM. Brownish Yellow. Fine to coarse sand. 
Nonplastic. Similar to Hole A-3, Sample 2 (5.2% Fines, 89% Sand, 5.8% 
Gravel; Cu-3.19, Cc-1.11). 

(e) Silty Sand with some gravel SM. Yellowish Brown. Fine to 
coarse sand. Nonplastic. Similar to Hole A-4, Sample 1 (13.8% Fines, 
73.5% Sand, 12.7% Gravel). 

(f) Clayey Sand SC. Very Dark Brown. Fine to medium sand. Similar 
to Hole A-5, Sample 1 (37.1% Fines, 61% Sand, 1.9% Gravel; LL-27, 
PI-10; Liquid and Plastic Limits run on oven dried sample). 

(g) Silty Gravelly Sand SM. Yellowish Brown. Fine sand to fine 
gravel. Nonplastic. Similar to Hole A-6, Sample 1 (15.2% Fines, 68.1% 
Sand, 16.7% Gravel). 

(h) Silty Sand SM. Grayish Brown. Fine to medium sand. 
Nonplastic. Similar to Hole A-10, Sample 2 (15% Fines, 79.3% Sand, 
5.7% Gravel). 



MRD Lab No. 3584 

Sheet 2 of 2 

(i) Silty Sand SP-SM. Brown. Fine to medium sand. Nonplastic. 
Similar to Hole A-10, Sample 3 (5.3% Fines, 94.7% Sand; Cu-2.69, 
Cc-1.32). 

(j) Silty Sand SM. Dark Yellowish Brown. Fine to medium sand. 
Nonplastic. Similar to Hole A-12, Sample 2 (16.6% Fines, 82.6% Sand, 
0.8% Gravel). 

(k) Sand SP. Yellowish Brown. Fine to medium sand. Nonplastic. 
Similar to Hole A-12, Sample 3 (3% Fines, 97% Sand; Cu-1.77, Cc-0.89). 

C-'/ 



SOIL CLASSIFICATION RECORD SHEET 

HIMCO Superfund Site 

DEPTH GRADING (CUMULATIVE PERCENTS FINER) 

TO MOIST PLASTICITY YSIS U.S. STANDARD SIEVE SIZE CLASSIFICATION 
BOTTOM URE (ATT. LIMITS) SANDS 

OF SAMP (») LL PI 200 80 40 20 10 4 3/8 TECH MEMO 3-357, MAY 67 REMARKS 

Hole A-1 

1 0.4 6.3 34 13 25 35 83 96 99 100 100 Clayey Sand SC Note (a) 

Hole A-2 

1 0.7 5.7 19 6 27 34 71 86 92 96 98 Silty Clayey Sand SM-SC Note (b) 

Hole A-3 

1 0.5 5.1 16 4 20 30 76 89 95 98 98 Sllty Sand SM-SC Note (c) 
2 3.0 3.8 5 13 62 77 86 94 97 Silty Sand SP-SM Note (d) 

Hole A-4 

1 0.5 2.4 14 21 61 77 83 87 94 Sllty Sand w/ gravel SM Note (e) 

Hole A-5 

1 1.0 31.0 27 10 37 44 76 93 96 98 100 Clayey Sand SC Note (f) 

Hole A-6 

1 0.5 4.3 15 22 59 73 78 83 88 Silty Gravelly Sand SM Note (g) 

A-8 

0.4 2.1 Silty Sand SM-SC Note (c) 

Hole A-9 

1 0.4 2.1 Silty Sand SM-SC Note (c) 

Hole A-10 

1 0.7 32.4 Clayey Sand SC Note (f) 

2 1.0 8.2 15 20 67 89 92 94 98 Silty Sand SM Note (h) 

3 3.0 12.4 5 15 88 99 100 100 Silty Sand SP-SN Note (i) 

Hole A-11 

1 0.3 6.3 Silty Sand SM-SC Note (c) 

Hole A-12 

1 0.3 4.7 • Silty Sand SM-SC Note (c) 

2 1.0 5.4 17 23 84 97 99 99 99 Silty Sand SM Note (j) 

3 3.0 3.6 3 6 82 99 100 100 Sand SF Note (k) 

cdk 

rreiiminary Report as of 

:: /::0/9f, 
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DEPARTMENT OF THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

Sheet 1 of 1 

TABLE 1 - SUMMARY OF CLASSIFICATION TESTS 

Project: HIMCO Superfund Site MRD Lab No. 3584 

Holes B-9, B-10 and B-11 

Note: By visual examination and classification, samples not tested were 
compared and grouped with typical test samples described below: 

(a) Silty Sand with some gravel SW-SM. Light Brown. Fine sand to 
fine gravel. Nonplastic. Similar to Hole B-9, Sample 1 (7.6% Fines, 
77.6% Sand, 14.8% Gravel; Cu-6.55, Cc-1.11). 

(b) Silty Sand SP-SM. Black and Brown. Fine to medium sand. 
Nonplastic. Similar to Hole B-9, Sample 2 (5.2% Fines, 90.4% Sand, 
4.4% Gravel; Cu-3.13, Cc-1.36). 

(c) Silty Sand SP-SM. Brown with White. Fine to coarse sand. 
Nonplastic. Similar to Hole B-9, Sample 3 (5.4% Fines, 88.4% Sand, 
6.2% Gravel; Cu-3, Cc-0.75). 

(d) Sand SP. Brown. Fine sand. Nonplastic. Similar to Hole B-9, 
Sample 4 (3.9% Fines, 95.7% Sand, 0.4% Gravel; Cu-2.85, Cc-1.36). 

(e) Silty Sand SM. Dark Brown. Fine to medium sand. Nonplastic. 
Similar to Hole B-10, Sample 1 (26% Fines, 69.5% Sand, 4.5% Gravel). 

(f) Silty Sand SM. Rust and Brown. Fine to medium sand. 
Nonplastic. Similar to Hole B-10, Sample 2 (13.3% Fines, 83.7% Sand, 
3% Gravel). 

(g) Sand SP. Yellowish Brown. Fine to medium sand. Nonplastic. 
Similar to Hole B-10, Sample 3 (0.6% Fines, 99.2% Sand, 0.2% Gravel; 
Cu-2.1, Cc-0.86). 

(h) Silty Sand SP-SM. Rust. Fine to medium sand. Nonplastic. 
Similar to Hole B-11, Sample 1 (7.4% Fines, 91.8% Sand, 0.8% Gravel; 
Cu-3.58, Cc-1.5). 
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REMEDIAL ACTION 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 

APPENDIX D 
USAGE DRILLING LOGS 
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HTW DRILLING LOG 
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U.S. ARMY CORPS OF ENGINEERS 

2. ontLLiNC suBCONTRAcron 
N/A 
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or 3 SHEETS 
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4. LOCATION 

ELKHART. IN. 
s. NAME or DRILLER 

JOE MORRISSEY 
6. MANUTACTURER'S OESICNATION or ORIL 

GUS PECH IIOOC 
T.SIZES AND TYPES or DRILIMC 

AND SAMPLMC EOUIPHENT 4'/4' LP. HSA; 2- p.p. CARBON a. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SUREACE ELEVATION 

FOR SPTT HNU PIIOIPID; ISTMX 
410 CGI. O. OATE STARTED 

8-23-95 
I. DATE COMPLETED 

8-23-95 
12. OVERBURDEN THICKNESS 

UNKNOWN 
13. DEPTH DRLLEP PITO ROCK 

N/A 

IS. DEPTH CROUNDYIATER ENCOUNTERED 

9.5' 
IE. DEPTH TO WATER AND ELAPSED TB4£ AETER DRILLMC COMPLETED 

8-24-95 9:56 AM 8.5' 
M. TOTAL DEPTH OF HOLE ' 

16.0' 
17. OTHER RATER LEVEL MEASUREMENTS (SPEOETI 

IB. CEOTECIMKAL SAMPLES DISTURBED 
I 

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES 

20. SAtPLES FOR CHEMEAL ANALYSIS VOC METALS OTHER CSPECFYI OTHER (SPECFY) OTHER ISPEOFYI 2L TOTAL CORE 
RECOVERY 

22. DISPOSITION OF HOLE BACKFLLED MOMTORMC WELL OTHER (SPECIFY) 

2' PVC 

23. SIGNATURE OF MSPECTOR 

MICHELLE BENAK 

aEv. 
a. 

DEPTH 
b. 

ocscRiPTnN or MATERIALS 
c. 

FELO SCREENWC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

e. 

ANALYTICAL 
SAt«>LE NO. 

f. 

BLOW 
COUNTS 

g. 
REMARKS 

h. 

O
 

1 1
 1 

1 JACKGROUND 
HNU = 2.8 
UNITS 
02 = 20.9/. 

1 II
J
 

1 

II
 11

 LEL = oy. 

J
 1 1 1 

1 1
 1 

1 1 1 1 1 

0 

11
1J

 1 1 1 1 

h 

11
11

 1 1 1 1 

AI
 

11
11

 1 1 1 1 

11
11 -> 

BREATHING 
ZONE 
HNU = 3.3 
UNITS 

1 11 
1 

11
11

 POORLY GRADED SAND (SP): 
MEDIUM DENSE. MOIST. TAN. MEDIUM 
TO COARSE SAND. OUTWASH 
DEPOSITS. 

BREATHING 
ZONE 
HNU = 3.3 
UNITS 

4 N = 12 
REC. = 1.5' 

11
11 

T 0 2 = 20.8:-; 
LEL = OX 

5 

1 1 1 1 

1 1
 1 

1 

7 

I
I
 

1 1 

PROJECT 

HIMCO DUMP SUPERFUND SITE 
HOLE NO. 

WTII2A 



HTW DRILLING LOG HOLE HO. 
WTII2A 

WbjECT 
HIMCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

SHEET 2 

OF 3 SHEETS 

ELEV. 
O. 

DEPTH 
D. 

DESCRiPTiaH OF MATERIALS 
c. 

FIELD SCREENPIC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

•• 

ANALTTICAL 
SAMPLE NO. 

•f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

10 

12 

WELL GRADED GRAVEL WITH SAND 
GW); MEDIUM DENSE. MOIST. TAN, 
20'/. MEDIUM TO COARSE SAND, 
lUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 3.0 
UNITS 
0 2 = 20.9/C 
LEL = 0'/. 

13 

WELL GRADED SAND WITH GRAVEL 
5W): WET. BROWN, l5'/.-20:'. GRAVEL, 

OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 3.0 
UNITS 
0 •> ^ 20.9V. 
LEL = o:; 

D-l 

N = 16 
REG. = 1.4' 

10:07 AM 
WATER a. 9.5' 

13 

67 

N = 127 
REG. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
' WTIIZA 

O'J 



HTW DRILLING LOG HO(.E NO. 
WTH2A 

PNOJECT 

'IMCO DUMP SUPERFUND SITE 
WSPCCTOP 
MICHELLE BENAK 

StCET 3 

OF 3 StCETS 

ELEV. 
o. 

OEPFH 
b. 

DESCRIPTION OF MFTERMLS 
c. 

FCLO SCREEMNC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE 80* NO 

e. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

D-l 60 
15 

SPLIT SPOON 
SAMPLER WAS FULL. 
IPOSSIBLY CAUSING 
ARTIFICIALLY HIGH 
BLOW COUNTS. 

16 
BOTTOM OF HOLE 6 16.0' 

17 

±L 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
wrii2A 



HTW DRILLING LOG 
HOLE NO. 

WTII28 
WELT, 
Of 7 SHEETS 

I. COUPANI NtUC 
U.S. ARMV CORPS OF ENGINEERS 

2. ONLLINC 
N/A 

suecoNTRAcrop 

3. PROJECT 
HIMCO DUMP SUPERFUND SITE 

4. LOCATION 
ELKHART, IN. 

s. NAUE OF ORILLER 
JOE MORRISSEY 

£. MANUFACTURER'S OESICNArnN OF DRILL 
CUS PECH IIOOC 

r.SIZES AND TTPES OF ORLLMC 
AND SAUPLNC EOUPMENT e'/j- I.D. HSAT 2' 0.0. CARBON 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 

S. HOLE LOCATION 

9. SURFACE ELEVATION 

FOR SPTjHNU PIIOIPID; ISTMX 
AlO CGI. 10. DATE STARTED 

8-23-95 
L DATE COUPLETEO 

8-23-95 
12. DVERBUROEN THCANESS 

UNKNOWN 
13. DEPTH OREIFq WTO ROCK 

N/A 

15. DEPTH OROUWHATER ENCOUNTERED 
SEE LOO OF WTII2A 

16. DEPTH TO WATER AND ELAPSED TK AFTER DRU.MC COMPLETED 
8-24-95 9:58AM 8.8' 

14. TOTAL DEPTH OF HOLE 
59.3' 

17. OTHER WATER LEVEL MEASUREMENTS (SPECIFri 

la. CEOTECrtWCAL SAMPLES DISTURBED 
1 

UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES 

20. SAInWlES FOR CHEMICAL ANALTStS VOC METALS OTHER ISPECFTI OTHER ISPECFTI OTHER ISPECFTI 2L TOTAL CORE 
RECOVERr 

•A 

2L TOTAL CORE 
RECOVERr 

•A 

22. DISPOSITION OF HOLE BACXFLLED MOMTORSIC WELL OTHER ISPECFT) 23. SIGNATURE OF MSPCCTOR 

2* PVC MICHELLE BENAK 

aEV. 
a 

DEPTH 
b. 

OESCRWTMN OF MATERIALS 
e. 

rcLD SCREENMC 
RESULTS 

a. 

BACKGROUND 
HNU = 2.8 
UNITS 
02 = 20.9'/. 
LEL = 0'/. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

AHALTTCAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS «• REMARKS 

h. 

0 -SEE LOG OF BORING FOR WTII2A FOR 
A DESCRIPTION OF MATERIALS DOWN 
TO 15'BELOW GROUND SURFACE. 

AUGERED TO 18.5' 
AND OBTAINED 
FIRST SAMPLE 
FROM l8.5'-20.0' 
AND EVERY 5' 
THEREAFTER 

5 H 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE liO. 
WTII2B 

D-r 



HTW DRILLING LOG HOLE NO. 
WTII2B 
SHEET 2 ^ 
OF 7 SHEETS 

FROXCT 
HIMCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

ELCV. 
a. 

DEPTH 
b. 

DESCRIPTION OF MATERIALS 
c. 

FCLD SCREENMC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX NO 

e. 

ANALYTICAL 
SAMPLE HO. 

f. 

BLOB 
COUNTS 

g. 
REMARKS 

n. 

10 

12 

13 

14 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII2B 



HTW DRILLING LOG HOLE HO. 
WTII2B 
SttETl 
Of -7 iHEETS 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

IHSPECTOR 
MICHELLE BENAK 

EIEV. 
o. 

DEPTH 
b. 

DESCRIPTION Of iMTERIALS 
e. 

FCLO SCREENMC 
RESULTS 

d. 

CEO TECH SAMPLE 
OR CORE BOX HO 

a. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

9. 
REMARXS 

h. 

15 

16 

17 

18 

19 

WELL GRADED GRAVEL (GW): WET. 
- BROWN TO LIGHT BROWN. FINE TO 
:OARSE GRAVEL. OUTWASH DEPOSITS. 
POORLY GRADED SAND (SP): WET. 
TAN. FINE TO MEDIUM SAND WITH 
APPROXIMATELY \0'/. GRAVEL. 
OUTWASH DEPOSITS. 

20 

21 

22. 

23 

24 

WELL GRADED GRAVEL (GW): SAME 
AS THE INTERVAL FROM I8.5'-I8.9' 

3REATHING 
ZONE 
HNU = 3,4 
UNITS 
O2 = 20.92. 
LEL = 0*/. 

WELL GRADED GRAVEL (GW): SAIidE AS 
THE INTERVAL FROM 18.5 -18.9' 
EXCEPT MEDIUM DENSE: GRAVEL UP 
TO I'/:'IN DIAMETER. 

N = 27 
REG. = 1.5' 

10 

17 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII2B 



HTW DRILLING LOG HOLE NO. 
WTII2B 

IJECT 
;ICO DUMP SUPERFUND SITE 

••SPECTOS 
MICHELLE BENAK 

SHEET 4 

OP 7 SHEETS 

ELEV. 
o. 

DEPTH 
b. 

OESCWTKM OF MATERIALS 
c. 

FCLO SCREEMNC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BO* NO 

a. 

ANALTTKAL 
SAMPLE MO. 

t. 

BLOW 
COUNTS 

0-
REMARKS 

H. 

POORLY GRADED SAND WITH GRAVEL 
(SP): MEDIUM DENSE, WET, MEDIUM 
GRAINED SAND, 20'/.-25/', GRAVEL, 
OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 3.2 
UNITS 
0 2 = 20,9-/. 
LEL = 0*/. 

N = 19 
REG, = 0.8' 

10 

25 

26-

27 

28 

29. 

30-

31 

32' 

33 

POORLY GRADED SAND WITH GRAVEL 
ISP); SAME AS THE INTERVAL FROM 
23.9'-25.0' EXCEPT DENSE, 20*/. 
GRAVEL. 

BREATHING 
ZONE 
HNU = 3.2 
UNITS 
0 2 = 20.9-/. 
LEL = 0"/. 

N = 36 
REG. = 1.5' 

12 

24 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII2B 

'O-0 



HTW DRILLING LOG Hoce NO. 
WTII2B 
SHCCT 5 

or 7 SHEETS 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOH 
MICHELLE BENAK 

EIFV. 
13. 

PFPTM 
t>. 

DESCRIPTION OF MiTERULS 
e. 

nao SCREENMC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

a. 

ANALTTCAL 
SAMPLE NO. 

f. 

aow 
COUNTS 

S-: 
REUARXS 

h. 

34 

POORLY GRADED SAND WITH GRAVEL 
(SP): SAME AS THE INTERVAL FROM 
23.9 -25,0'. 

BREATHING 
ZONE 
HNU = 3.0 
UNITS 
O2 = 20.9'/. 
LEL = OV. 

N = 26 
REG. = 1.2' 

12 

14 

35 

36 

37. 

38. 

39 

40. 

41 

42. 

POORLY GRADED SAND WITH GRAVEL 
(SP): SAME AS THE INTERVAL FROM 
23.9'-25.0' EXCEPT BROWN, ZS'/.-AO'/. 
GRAVEL UP TO l'/?' IN DIAMETER. 

43 — 

BREATHING 
ZONE 
HNU = 3.4 
UNITS 
02 = 20.9'/. 
LEL = 0'/. 

35 N = 29 
REC. = 0.4' 

16 

13 

PROJECT 
HIMCO DUMP SUPERFUND SITE W,2t 

0-r 



HTW DRILLING LOG HOtE NO. 
WTII2B 

PROJECT 
HIMCO DUMP SUPERFUNO SITE 

WSPECTOS 
MICHELLE BENAK 

»«r-6 
Of 7 SKETS 

acv. 
a. 

DEPTH 
b. 

OESCmPTKSN OF UATERMLS 
c. 

FCLD SCREEMNC 
RESULTS 

a. 

CEOTECH SAUPLE 
OR CORE BOX NO 

a. 

ANALTTKAL 
SAMPLE NO. 

t. 

BLON 
COUNTS 

«• 
REMARKS 

h. 

44 

POORLr GRADED SAND WITH GRAVEL 
(SP): SAME AS THE INTERAL FROM 
23.9'-25.0' EXCEPT GRAVEL UP TO 
I'/z'IN DIAMETER. 

BREATHING 
ZONE 
HNU = 3.4 
UNITS 
02 = 20.9-/. 
LEL = oy. 

21 N = 23 
REC. = 1.2' 

4F 

46 

47-

48 

49 

50-

POORLY GRADED SAND (SP): VERY 
ENSE. WET. BROWN. FINE SAND. 

OUTWASH DEPOSITS. 

51 

BREATHING 
ZONE 
HNU = 3.0 
UNITS 
02 = 20.9-/. 
LEL = 0*/. 

16 

IS 

16 

36 

N = 52 
REC. = 1.2' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII2B 



HTW DRILLING LOG HCLE NO. 
WTII2B 
VCETT 
OF 7 SHEETS 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOR 
MICHELLE BENAK 

ELEv. 
a. 

DEPTH 
b. 

OESCRiPTipN or MATERIALS 
c. 

FIELD SCREENINe 
RESULTS 

CCOTECH SAMPLE 
OR CORE aOX NO 

o. 

ANALYTICAL 
SAI«>LE NO. 

f. 

BLOR 
COUNTS 

«• 
REMARKS 

H. 

53 

POORLY GRADED SAND (SP): SAME 
S THE INTERVAL FROM 49.2'-50.0'. 

54 

POORLY GRADED SAND WITH GRAVEL 
(SP)i VERY DENSE. WET. 25X-30/'. 
GRAVEL UP TO I'A'IN DIAMETER. 
OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 3.2 
UNITS 
02 = 20.9-/. 
LEL =02. 

13 
N = 62 
REC. = 1.5' 

55 

56 

57 

58 

59 

POORLY GRADED SAND (SP): VERY 
DENSE. WET. OUTWASH DEPOSITS. 

60 . 

BOTTOM OF HOLE 0 59.3' 

BREATHING 
ZONE 
HNU = 2.8 
UNITS 
02 - 20.92 
LEL =02. 

23 

39 

D-l 

89 

N = 89 
(ONE 6'INTERVAL 
ONLY) 
REC. = 0.8' 

CLEANED HOLE OUT 
WITH AUGERS TO 
60.0'. THEN SET 
MONITORING WELL IN 
BORING. 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII2B 

P-'/ 



HTW DRILLING LOG MOLE NO. 

WTI13A 
I. COUP ANT NAME 

U.S. ARMY CORPS OF ENGINEERS 
E. DPILLWC 

N/A 
SUBCONTRACTOR SHEET I 

OF I SHEETS 
PROJECT 
HIMCO DUMP SUPERFUNO SITE 

4. LOCATION 
ELKHART. IN. 

5. NAME OF DRILLER 
JOE MORRISSEY 

6. MANUFACTURER S DESIGNATION OF DRILL 

GUS PECH IIOOC 
T.SIZES AND TYPES OF DRILLING 

AND SAMPLING EOUIPMENT 4%' I.D. MSA; 2* 0.0. CARBON 8. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION 

FOR SPT: HNU PI 101 PIDj ISTMX 
410 CGI. 10. DATE STARTED 

8-10-95 
L DATE COMPLETED 

8-10-95 
12. OVERBURDEN THICKNESS 

UNKNOWN 
IS. DEPTH GROUNDWATER ENCOUNTERED 

16.5' 
IS. DEPTH DRLLED MTO ROCK 

N/A 
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

8-11-95 2:30 PM 15.75' 
14. TOTAL DEPTH OF HOLE 

23.7' 
IT. OTHER WATER LEVEL MEASUREMENTS ISPECm 

18. GEOTECHMCAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL WIMBER OF CORE BOXES 

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECrv) OTHER (SPECIFY) OTHER (SPECIFY) 2L TOTAL CORE 
RECOVERY 

22. DISPOSITION OF HOLE BACKFELED UOMTORMC WELL OTHER (SPECIFY) 

2' PVC 

22. SIGNATURE OF INSPECTOR 

MICHELLE BENAK 

ELEV. 
a. 

XPTH 
b. 

DESCRIPTION OF MATERIALS 
e. 

SEE LOG OF BORING FOR WTII3B FOR 
A DESCRIPTION OF MATERIALS. 

FIELD SCREENNC 
RESULTS; 

d 

BACKDRDUND 
HNU = 1.0 
UNITS 
02 = 20.9'/. 
LEL = oy. 

BREATHING 
ZONE 
HNU = 0.0 
UNITS 
02 = 20.9/. 
LEL = oy. 

GEOTCCH SAMPLE 
OR CORE BOX NO. 

ANALYTICAL 
SA)«>LC NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

AUGERED TO 23.7' 
AND SET A 
MONITORING WELL 
IN THE BORING. 

_SL 

10 

15 

20 

BOTTOM OF HOLE 0 23.7' 

BREATHING 
ZONE 
HNU ^ 2.0 
UNITS 
02 = 21.0'/. 
LEL = 0'/. 

5 H 

WATER e 16.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII3A 

-pylTi-



HTW DRILLING LOG HOLE NO. 

WTII3B 
I. COUPaNT N«ue 

U.S. ARMY CORPS OF ENGINEERS 
3. PROJECr 

HIMCO DUMP SUPERFUND SITE 

2. ONLLINC SUaCONTRlcrOR 
N/A 

SHEET I 

Of 8 SHEETS 
4. LOCATION 

ELKHART. IN. 
5. NAUE or DRILLER 

JOE MORRISSEY 
«. MANUFACTURER S DESIGNATION OF ORtL 

GUS PECH IIOOC 
6'A' I.D. HSA; 6-^ O.D. CME CONTINUOUS 
SAMPLER TO 23.5'. THEN SWITCHED 

T.SIZES AND TYPES OF ORILLPIC 
AND SAMPLING EOUIPMENT 

TO 2-O.D. CARBON STEEL SPLIT 

8. HOLE LOCATION 

9. SURFACE ELEVATION 

SPOON SAMPLER DRIVEN BY A 140 
POUND HAMMER FOR SPT;HNU 
PIIOIPID; ISTMX 410 CGI. 

la DATE STARTED 
8-9-95 

t. DATE COMPLETED 
8-10-95 

12. OVEReuROEN THICKNESS 
UNKNOWN 

IS. DEPTH CROUNDaATER ENCOUNTERED 
16.8' 

W. DEPTH TO WATER A«) ELAPSED TUE AFTER DR1LLNC COMPLETED 
8-10-95 8:03 AM 16.3'. 8-11-95 2:15 PM 16.0' 

a DEPTH DRILLC KM TO ROCK 
N/A 

14. TOTAL DEPTH OF HOLE 
70.0' 

IT. OTHER WATER LEVEL MEASUREMENTS (SPECFT) 

. GEOTECHMCAL SAMPLES DtSTURDED 
I 

UNOtSTURSED 19. TOTAL NUAAER OF CORE BOXES 

20. SAMPLES FOR CHEMICAL ANALTSK VOC METALS OTHER ISPCCFTI OTHER CSPECFT) OTHER (SPCCFTI 21. TOTAL CORE 
RECOVERY 

X 

20. SAMPLES FOR CHEMICAL ANALTSK 21. TOTAL CORE 
RECOVERY 

X 

22. DISPOSITION OF HOLE BACKFLLEO MOMTOR1NC WELL OTHER (SPECrn 23. SIGNATURE OF NSPECTOR 

MICHELLE BENAK 

22. DISPOSITION OF HOLE 

2' PVC 

23. SIGNATURE OF NSPECTOR 

MICHELLE BENAK 

ELEV. 
a. 

DEPTH 
b. 

OESCRWTKM OF MATERIALS 
e. 

FCLO SCREENMC 
RESULTS 

d. 

TOPSOIL: brtOWN. ft6ot5. iAtKGRDUNB 
^NU = 0.2 
JNITS 
02 = 20.9/. 
LEL = 02 

BREATHING 
ZONE 
HNU = 0.0 
UNITS 
0 2 = 20.9'/. 
LEL = 02 

CEOTECH SAMPLE 
OR CORE BOX NO. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

n. 
0 -

OORLY GRADED SAND (SP): MOIST. 
LIGHT BROWN, FINE TO MEDIUM SAND. 
OUTWASH DEPOSITS. 

5 -

RUN •! 
START 9:44 
STOP 9:48 
REG. = 5.0' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE HO. 
WTII3B 



HTW DRILLING LOG 
wsncTo* 
MICHELLE BENAK 

HOLE HO. 
WTII3B 

PHOJECT 
HIMCO DUMP SUPERFUNO SITE 

2 
or 8 SHEETS 

ElEV. ofTm 
b. 

OESCHIPTION OP MtTEtnUS 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 0.5'-5.0' 
EXCEPT FINE TO COARSE SAND AND 
UP TO 10'/. GRAVEL. 

riao scREENMc 
RESULTS 

d. 

CEOTECH SAUPU 
OA CORE BOX NO «. 

IfULTTICAL 
SAUPU NO. 

f. 

BLOR 
COUNTS 

0. 
REMARKS 

h. 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
02 = 21.0/: 
LEL = OX 

7 

10 

12 

13 

\A 

WELL GRADED GRAVEL WITH SAND 
GW); LIGHT BROWN, 65*/.-TOX FINE TO 

COARSE GRAVEL. 30'/.-3SV. FINE TO 
COARSE SAND. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 0.9 
UNITS 
02 = 20.9X 
LEL = OX 

RUN *2 
START. 9T52 
STOP 9:56 
REG. = 3.7' 

RUN -3 
START 10:01 
STOP 10:05 

MEASURED HOLE 8 
14' BELOW GROUND 
SURFACE AT THE 
END OF RUN "3. 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII3B 



HTW DRILLING LOG MOLE NO. 
WTII3B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

MSPECrOR 
MICHELLE BENAK 

SHEET 3 , 
Of 8 SHEETS 

ElEV. DEPTH 
b. 

DESCRIPTION OF MATWIALS 
c. 

FCLD SCREEHMC 
RESULTS 

0. 

CEOTtCM SAMPLE 
OR CORE BOX NO 

a. 

ANALYTICAL 
SAMPLE NOS 

t. 

BLOW 
COUNTS 

0-
REMARKS 

h. 

15 WELL GRADED GRAVEL WITH SAND 
IGW)! SAME AS THE INTERVAL FROM 
lO.O'-IS.O'. 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
©2 = 20.9X 
LEL = 0-/. 

RUN "A 
START I0il2 
STOP 10:16 

16 

17 

18 

19 

20 

21 

22. 

23 

BREATHING 
ZONE 
HNU =0.7 
UNITS 
02 = 21.0-/. 
LEL = 0-/. 

2A ^ 

WELL GRADED GRAVEL WITH SAND 
(CW): SAME AS THE INTERVAL FROM 
10.0'-15.0'. 

BREATHING 
ZONE 
HNU =0.4 
UNITS 
©2 = 20.9'/. 
LEL = oy. 

WATER e 16.8' 

MEASURED HOLE e 
7.5'BELOW GROUND 
SURFACE AT THE 
END OF RUNWAY. 

RUN *5 

40 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
W Til 38 



MOtE NO. 
WTII3B HTW DRILLING LOG 
SRETI 
Of 8 EHgTs 

PROJECT 
•MCO DUMP SUPERPUND SITE 

INSPECTOR 
MICHELLE BENAK 

FIEV. DEPTH 
b. 

DESCRfTION Of UPTERItLS 
e. 

FlELO SCREENMC 
RESULTS 

<J. 

CEOTECH SAMPLE 
OR CORE BOS NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

9. 
REMARSS 

h. 

36 N = 139 
REG. = 1.5' 

103 

25 
AUTOMATIC HAMMER 
APPARENTLY 
MELFUNCTIONEO, 
PRODUCING 
ARTIFICIALLY HIGH 
BLOW COUNTS. 

26- , 

27 

28 

29 . 

POORLY GRADED SAND WITH GRAVEL 
(SP): MEDIUM DENSE. WET, BROWN, 
ey. GRAVEL, OUTWASH DEPOSITS. 

30-

31 

32 

33 

BREATHING 
ZONE 
HNU = 0.7 
UNITS 
02 = 21.0*/. 
LEL = 07. 

N = 18 
REC. = 1.3' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII3B 



HTW DRILLING LOG MOLE HO. 
WTII3B 
S»€ET 5 ^ 

or ft EMEETi 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

NVECrOR 
MICHELLE BENAK 

ECEV. OEPTH 
t>. 

oescRipriaN or UATERMCS 
c. 

riELO SCREENWC 
RESULTS 

d. 

OEOTECH S4MPLE 
OR CORE SOX NO 

*NU.rTICU. 
sxtriE NO. 

f. 

BLOW 
COUNTS 

o. 
REUARKS 

h. 

34 

POORLY GRADED SAND WITH GRAVEL 
(SPl! SAME AS THE INTERVAL FROM 
28.5'-30.0'EXCEPT LOOSE. 

BREATHING 
ZONE 
HNU = 1.4 
UNITS 
O2 = 20.9X. 
LEL = OX 

N = 4 
REC. = 0.5' 

35. 

36-

37. 

38-

39 

40 . 

41 

WELL GRADED SAND (SW): LOOSE. WET, 
ARK TO LIGHT BROWN. 5X GRAVEL. 
OUTWASH DEPOSITS. 

42. 

43 H 

BREATHING 
ZONE 
HNU = 1.4 
UNITS 
0? = 20.9'/. 
LEL = OX 

N : 5 
REC. = 1.4' 

PROJEC T 
HIMCO DUMP SUPERFUND SITE 

I HOLE NO. 
' WTII3B 

O-'P 



HTW DRILLING LOG HOLE NO. 
WTI13B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HSPECTOR 
MICHELLE BENAK 

SHEET e 

Of 8 SHEETS 

ELEV. 
0. 

DEPTH 
b. 

DESCRIPTION OF MfTEBUkLS 
c. 

feiD SCREENIHC 
RESULTS 

a. 

CEOTECH SAMPLE 
OR CORE BOP NO 

a. 

ANALTTCAL 
SAMPLE HO. 

f. 

BLOR 
COUNTS 

0. 
REMARKS 

b. 

44 
N = 70 
REG. = 1.5' 

WELL GRADED GRAVEL WITH SAND 
(GW);VERY DENSE, BROWN TO LIGHT 
BROWN. BOX FINE TO COARSE 

- GRAVEL, 207. FINE TO COARSE SAND, 
OUTWASH DEPOSITS, 

45 

46 

47-

48 

49 

50. 

BREATHING 
ZONE 
HNU = 1.4 
UNITS 
02 = 20.97. 
LEL p 07. 

20 

50 

MEASURED HOLE 6 
45.6' B.O.H. 

ELL GRADED GRAVEL WITH SAND 
GWl! SAME AS THE INTERVAL FROM 
^4.2'-45.0'EXCEPT MEDIUM DENSE. 

BREATHING 
ZONE 
HNU = I.I 
UNITS 
02 = 20.97 
LEL = 07. 

51 

IS 

N = 25 
REC. = 0.9' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII3B 

P-'S 



HTW DRILLING LOG HOLE NO. 
IIVTII3B 
SHEET 7 
or 8 SHEETS 

PROJECT 
HIMCO DUMP SUPEPFUND SITE 

WSPECTOR 
MICHELLE BENAK 

nrv. 
a. 

DEPTH 
b. 

DESCRIPTION OF M»TERULS 
e. 

FCLO SCREEMNC 
RESULTS 

d. 

CEOTECH S4UPLE 
OR CORE BOX NO 

MAirTKAL 
SAUPLE NO. 

f. 

BLOW 
COUNTS 

0-
REUARXS 

(T. 

53 

_«ELL GRADED SAND (SW)i SATURATED 
~ DENSE. OUTWASH DEPOSITS. 

54 

55 

56 

BREATHING 
ZONE 
HNU = 0.8 
UNITS 
O2 = 20.9*/. 
LEL = 0*/. 

13 
N F 49 
REG. = 0.8' 

57 

58-

59 

60 

61 

POORLY GRADED SAND (SP): MEDIUM 
DENSE, WET, GREY TO BROWN, 5"/. 
"RAVEL. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 0.4 
UNITS 
O2 = 20.2'/. 
LEL = 0'/. 

28 

21 

62 -

10 

N = 12 
REG. = 1.5' 

PROJECT 
HIMGO DUMP SUPERFUND SITE 

HOLE NO. 
WTII3B 

O-'f 



HTW DRILLING LOG HOLE NO. 
WTII3B 

PROJECT 
HIMCO DUMP 5UPERFUND SITE 

KSPECrOR 
MICHELLE BENAK 

SHEET S 
Of 8 SHEETS 

ELEV. 
0. 

DEPTH 
D. 

DESCRIPTION or MtTERIALS 
c. 

FIELD SCREENWC 
RESULTS 

a. 

CEOTECH SAMPLE 
OR CORE BO* NO 

ANALYTICAL 
SAMPLE NO. 

Y. 

BLOW 
CiDlWTS 

0-
REMARKS 

H. 

63-

POORLY GRADED SAND (SP); SAME 
AS THE INTERVAL FROM 58.5'-60.0' 
EXCEPT LOOSE. 

64 — 

BREATHING 
ZONE 
HNU = 0.4 
UNITS 
0? = 20.9X 
LEL = 0'/. D-l 

65 

66 

67' 

68-

69 

70-

BREATHING 
ZONE 
HNU = 2.1 
UNITS 
0 2 = 20.9'/. 
LEL = 0"/. 

N = 7 
REC. = 1.5' 

N = 5 
REC. = 0 

BOTTOM OF HOLE 0 70.0' BOTTOM OF HOLE 
MEASURED AT 67.8' 
BELO»ll GROUND 
SURFACE UPON 
PULLING THE SPLIT 
SPOON SAMPLER. 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

P-zd 
HOLC NO. 
WTII3B 



HTW DRILLING LOG 
HOLE NO. 
WTII4A 

COMPANY NAME 
U.S. ARMY CORPS OP ENGINEERS 

2. OHILLINO SUBCONTRACTOR 
N/A 

SHEET I 

Of 3 SHEETS 
3. PROJECT 

HIMCO DUMP SUPERFUND SITE 
4. LOCATION 

ELKHART. IN. 
S. NAME OF DRILLER 

JOE MORRiSSEY 
E. MANUFACTURER'S DESIGNATION OF DRLL 

GUS PECH IIOOC 
4'/A" I.D. HSA: 2" 0.0. CARBON T.siZES AND TYPES OF DRILLING 

AND SAMPLING EQUIPMENT 
8. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURFACE aEVATION 

FOR SPTsHNU PIIOIPIP; ISTMX 
410 CGI. 10. DATE STARTED 

8-21-95 
IL DATE COMPUTED 

8-21-95 
12. OVERBURDEN THICKNESS 

UNKNOWN 
13. DEPTH DRILLEP »IT0 ROCK 

N/A 

IS. DEPTH CROUNORATER ENCOUNTERED 

16.0' 
16. DEPTH TO WATER AND ELAPSED TME AFTER DRLLMC COMPLETED 

8-22-95 7:4T AM 15.1' 
H. TOTAL DEPTH OF HOLE • 

23.0' 
IT. OTHER WATER LEva MEASUREICNTS (SPECrv) 

IB. GEOTECHMCAL SAMPLES DISTURBED 
1 

UNDtSTURBEO 19. TOTAL NUMBER OF CORE BOXES 

20. SAMPLES FOR CHEMKAL ANALYSIS voc METALS OTHER (SPECFYI OTHER ISPEOFT) OTHER (SPECFY) 21. TOTAL CORE 
RECOVERY 

2 

21. TOTAL CORE 
RECOVERY 

2 

22. DI^SiTKM OF HOLE BACKFLUO MOMTORtiC WELL OTHER ISPECFYI 23. SIGNATURE OF tISPECTOR 

2'PVC MICHELLE BENAK 

ELEV. 
o. 

DEPTH 
b. 

DESCRIPTION OF MATERIALS 
e. 

FCLD SCREENMC 
RESULTS 

0. 

BACKGROUND 
HNU = 0.6 
UNITS 
02 = 20.9-/. 
LEL = 0*/. 

OEOTECH SAA*LE 
OR CORE BOX NO. 

•. 
ANALYTCAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0-
REMARKS 

h. 

0 — 

OORLY GRADED SAND (SP): LOOSE 
OIST. TAN. MEDIUM TO COARSE 

SAND, OUTWASH DEPOSITS. 

5 — 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
0 2 = 20.9'/. 
LEL r 0'/. 

N = 6 
REC. = 1.3-

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII4A 

•p-ZT 



HTW DRILLING LOG HOLE NO. 
WTII4A 

SHEET 2 ^ 
Of 3 SHEETS 

PSOJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOP 
MICHELLE BENAK 

flPV. 
o. 

orPTH 
t>. 

OESfPiPTiON or MATERIALS 
c. 

rcLO scREENP*: 
RESISTS 

<3. 

CEOTECH SAMPLE 
OR CORE B0« NO 

a. 

ANALTTICAL 
SAI«>LE NO. 

f. 

BLOW 
COUNTS 

0-
REMARKS 

n. 

7 —! 

10 

POORLY GRADED SAND (SP): SAME 
S THE INTERVAL FROM 3.5'-5.0' 
XCEPT RUST COLOR. COARSER 

SAND. 

12 

13 

14 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
©2 = 20.9y. 
LEL = oy. 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 3.5'-5.0' 
EXCEPT LIGHT BROWN, COARSER 
SAND. 

= 

BREATHING 
ZONE 
HNU = 0.1 
UNITS 
©2 = ci.o:; 
LEL = OX 

N = 9 
REC. = 1.4' 

N = 7 
REC. = 1.5' 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

MOLE NO. 
WTII4A 

P-'ZZ^ 



HTW DRILLING LOG HOLE NO. 

WTII4A 
WEETT 
OF 3 SHEETS 

PSOJECT 
HIMCO DUMP SUPERFUND SITE 

wSPECroR 
MICHELLE BENAK 

CLEV. 
0. 

DEPTH 
b. 

D£SC(W»TION Of MATERIALS 
c. 

FIELD SCREEMRC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0-
REMARKS 

n. 

15 

16-

17 

19 

21 

22 

33 

18 

20 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 3.5'-5.0' 
EXCEPT MEDIUM DENSE. WET. BROWN. 
102. GRAVEL. 

34 -

BOTTOM OF HOLE C 23.0' 

WATER 6 16.0' 

D-l 

17 

N = 25 
REG. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII4A 



HTW DRILLING LOG 
HOLE NO. 

WTII4B 
I. COUPiNr NtuE 

U.S. ARMY CORPS OF ENGINEERS 
2. ORILLMC 

N/A 
SUBeONTR*CrOR SHEET I 

OF .6 SHEETS 
3. PRO.tCT 

HIMCO DUMP SUPERFUND SITE 
4. LOCATION 

ELKHART. IN. 
5. NAME OF DRILLER 

JOE MORRISSEY 
S. MANUFACTURER'S OESKNATION OF DRILL 

GUS PECH IIOOC 
T.SIZES AND TYPES OF DRLLMC 

AND SAMPLING EOUVMENT fe'/4' I.D. HSA; 2- p.p. CARBON 
STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 

8. HOLE LOCATION 

9. SURFACE aSVATION 

FOR SPTjHNU PIIOIPID; 
ISTMX 410 CGI. 10. DATE STARTED 

8-22-95 
>. DATE COMPLETED 

8-22-95 
12. OVERBURDEN TWCKNESS 

UNKNOWN 
IS. DEPTH CROUHORATER ENCOUNTERED 

SEE LOG OF WTII4A 
13. DEPTH DRILEP UTO RDCE 

N/A 
14. TOTAL DEPTH OF HOLE 

66.0' 

18. DEPTH TO RATER AND ELAPSED TRIE AFTER DRILLMC COMPLETED 

8-23-95 9:00AM 15.2' 
IT. OTICR RATER LEVEL MEASUREMENTS (SPECFTI 

IS. CEOTECNMCAL SAIFLES DISTURBED IMXSruRSEO 19. TOTAL MM ICR or CORE BOXES 

20. SAMPLES FOR CMEMKAL ANALYSIS VOC METALS OTHER (SPECFYI OTHER (SPECFYI OTHER (SPECFYI 2L TOTAL CORE 
ftCCOVCRY 

2 

22. DISPOSITION OF WILE BACXF8XED UOMTORMG RELL OTHER (SPECFYI 23. SKNATURE OF MSPECTOR 

2' PVC MICHELLE BENAK 

ELEV. 
a. 

DEPTH 
b. 

DESCRFTION OF MATERIALS 
C. 

FCLD SCREENMC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOR 
COUNTS 

0. 
REMARXS 

n. 

i^UCERED TO 23.5-
AND OBTAINED 
IRST SAMPLE 

FROM 23.5'-25.0' 
AND EVERY 5' 
THEREAFTER. 

0 — SEE LOG OF BORING FOR WTII4A 
FOR A DESCRIPTION OF MATERIALS 
DOWN TO 20.0' BELOW GROUND 
SURFACE. 

BACKGROUND 
4NU = 0.8 
UNITS 
02 = 20.9V. 
LEL = oy. 

^ — 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII4B 

D-24-



HTW DRILLING LOG HOtC MO. 
WTIMB 

SMCET 2 
or 8 SHEETS 

PROJECT 
HIMCO DUMP SUPERFUNO SITE 

MSPtCTOR 
MICHELLE BENAK 

ELEV. 
o. 

DEPTH 
b. 

OESCmPTION OF MATERIALS 
FIELD SCREENINC 

RESULTS 
<3. 

CEOTECH SAMPLE 
OR CORE BOX MO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0-
REMARKS 

h. 

7 

10 

12 

13 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE MO. 
WTi -IMB 

p-zr 



HTW DRILLING LOG HOLE NO. 
WTII4B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOR 
MICHELLE BENAK 

SHEET 3 

OP 8 SHEETS 

ELEV. 
0. 

PCPTH DESCRIPTION OF UATERIILS 
C. 

FCLO SCREENfiC 
RESULTS 

d. 

GEOTECM SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLO« 
COUNTS «• REMARXS 

n. 

15 

16 

17 

18 

19 

20 

21 

22. 

23 

24 —1 

POORLY GRADED SAND (SP): MEDIUM 
DENSE. WET. BROWN. TRACE OF 
GRAVEL. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 4.0 
UNITS 

2 = 20.9"/. 
LEL = 0'/. 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII4B 



HTW DRILLING LOG NOLC NO. 
WTIflB 
SHUT 4 

or 8 SHEtTs 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

NSPECrOR 
MICHELLE BENAK 

ELEV. DEPTH 
b. 

DESCRIPTION OF HJTERMLS 
c. 

rao scREEHwr. 
RESULTS 

d. 

CEOTECH !MiPI.E 
OR CORE BOX NO 

INALTTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

N = 21 
REC. = 1.5' 

15 

25 

2C 

27-

28 

OORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 23.5'-25.0'. 

29. 

30-

31 

32-

33 . 

WELL GRADED SAND (SW); MEDIUM 
ENSE. WET, BROWN, MEDIUM TO 

COARSE SAND. I07.-I5'/. FINE GRAVEL 
OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 5.2 
UNITS 
0 2 = 20.8'/. 
LEL = OX 

N = 13 
REC. = 1.2' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTIMB 

£>-27 



HTW DRILLING LOG HOlC NO. 
wriMB 
SHtET 5 

Of a SHtETS 

•ROJECT 
IIMCO DUMP SUPERFUND SITE 

MSPCCTOR 
MICHELLE BENAK 

ELEV. DEPTH 
b. 

0eSC(*PT10N OF U4TERIALS 
c. 

FTELO SCREEN»<C 
RESULTS 

d. 

aoTECH SAMPLE 
OR CORE BOX 

ANALTTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

9. 
REMARXS 

h. 

34 

POORLY GRADED SAND WITH GRAVEL 
SP): DENSE, WET. MEDIUM TO COARSE 
SAND. 20*/.-25X. FINE TO COARSE 
GRAVEL, OUTWASH DEPOSITS. 

BREATHING 
20NE 
HNU = 5.2 
UNITS 
0 2 = 20.7-/. 
LEL = OX 

24 
N = 31 
REC. = 1.0' 

17 

35. 

36 

37. 

38 

POORLY GRADED SAND WITH GRAVEL 
SP): SAME AS THE INTERVAL FROM 
33.5'-35,0'EXCEPT MEDIUM DENSE. 

39 

40 

41 

43 — 

BREATHING 
ZONE 
HNU = 5.0 
UNITS 
©2 = 20.8X 
LEL = OX 

14 

N = II 
REC. = 0.4' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII4B 



HTW DRILLING LOG MOCC NO. 
WTII4B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

SHEET g 

OF 8 SHEETS 

ElEv. DEPTM 
t. 

DCSCRIPnON or MATERIALS 
c. 

FELO SCRCEMNC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALTTKIL 
SAMPLE NO. 

t. 

BLO« 
COUNTS 

g. 
REMARKS 

h. 

44 

POORLY GRADED SAND WITH GRAVEL 
(SP): SAME AS THE INTERVAL FROM 
33.5'-35.0' EXCEPT MEDIUM DENSE. 
3S-/. GRAVEL. 

BREATHING 
ZONE 
HNU = 4.8 
UNITS 
0 2 = 20.7-4 
LEL = 0-/. 

13 N = 27 
REC. = 0.2' 

14 

13 

45 -

46 

47-

48 • 

49 
OORLY GRADED SAND (SP): MEDIUM 

DENSE, WET, BROWN, MEDIUM TO 
COARSE SAND, TRACE OF GRAVEL. 
OUTWASH DEPOSITS. 

50 

51 

BREATHING 
ZONE 
HNU = 5.0 
UNITS 
02 = 20.77. 
LEL = 07. 

23 

20 

N F 26 
REC. = 0.7' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE 
WTII4B 

£>-27 



HTW DRILLING LOG Hac NO. 
WTII4B 
SWET 7 

Of 8 SHEETS 

"ROJECT 
HIMCO DUMP SUPERFUND SITE 

NSPECroR 
MICHELLE BENAK 

aEv. 
g. 

DEPTH 
6. 

OESCnPTION OF MATERltLS 
FIELD SCREEUNC 

RESULTS 
<J. 

CEOTECH SAMPLE 
OR CORE BOX NO 

a. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLO« 
COUNTS «• REMARKS 

n. 

53 

VELL GRADED SAND WITH GRAVEL 
SW): MEDIUM DENSE. WET. BROWN. 
3RAVEL UP TO fi' IN DIAMETER. 

54 

55 

56 

57 

58-

— WELL GRADED SAND WITH GRAVEL 
_ SW); SAME AS THE INTERVAL FROM 

53.5--55.0'. 

BREATHING 
ZONE 
HNU = 3.8 
UNITS 
02 = 20.87. 
LEL = 07 

10 
N = 21 
REC. = 0.1' 

12 

59 

60 

61 

62 -

BREATHING 
ZONE 
HNU = 3.8 
UNITS 
0 2 = 20.87 
LEL = 07 

15 N = 18 
REC. = 0.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE MO. 
WTIMB 

O'jo 



HTW DRILLING LOG HOU MO. 
WTIMB 
SHtET 8 

OF 8 SHEETS. 

PROJECr 
HIMCO DUMP SUPERFUND SITE 

•(SPEC TOR 
MICHELLE BENAK 

ELEV. 
a. 

OEPTH 
b. 

OESCRIPTICN OF MATERIALS 
C. 

FCLD SCREEMNC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALTTICAL 
SAMPLE NO. 

t. 

BLO* 
COUNTS 

0. 
REMARKS 

h. 

63-

64 ' -

65-

66 

67-

WELL GRADED GRAVEL WITH SAND 
(GW): MEDIUM DENSE. WET, BROWN TO 
GREY. l5'/.-2b-/. MEDIUM TO COARSE 
SAND. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 4.8 
UNITS 
0 2 = 20.8X. 
LEL = OX 

BOTTOM OF HOLE 0 66.0' 

N = 19 
REC. = 1,5' 

D-l 

12 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

I HOLE NO. 
' WTII4B 

P-J/ 



HTW DRILLING LOG HOLE NO. 

WTII5A 
SHEET I 

OF 3 SHEETS 
I. COUP ANT NAME 

U.S. ARMY CORPS OF ENGINEERS 
OHILLINC SUBCOHTnACTOH 
N/A 

3. PROJECT 
HIMCO DUMP SUPERFUND SITE 

4. LOCATION 
ELKHART, IN. 

S. NAUE OF DRILLER 
JOE MORRISSEY 

E. MANUFACTURER'S DESIGNATION OF DRILL 

GUS PECH IIOOC 
A'/,* I.D. HSA; 2' O.D. CARBON T.SIZES AND TYPES OF DRILLt« 

AND SAMPLMC EOUIPMENT 
8. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A MO POUND HAMMER 9. SURFACE ELEVATION 

FOR SPTsHNU PIIOIPID; ISTMX 
410 CGI. 10. DATE STARTED 

8-22-95 
L DATE COMPLETED 

8-22-95 
12. OVERBURDEN THICKNESS 

UNKNOWN 
13. DEPTH ORELED »JTO ROCK 

N/A 

IS. DEPTH CROUNOWATER ENCOUNTERED 

12.2' 
IE. DEPTH TO NATER AND ELAPSED THE AFTER ORILLWO COMPLETED 

lA. TOTAL DEPTH OF HOLE . 
18.0' 

IT. OTICR NATER LEVEL MEASUREMENTS (SPECFY) 

18. CE0TECHI8CAL SAMPLES DISTURBED 
1 

UMTISTURBED ft TOTAL NUMBER OF CORE BOXES 

20. SAMPLES FOR CHEMCAL AXALTSIS VOC METALS OTHER (SPECFY) OTHER ISPECFY) OTHER ISPECFY) ZL TOTAL CORE 
RECOVERY 

X 

ZL TOTAL CORE 
RECOVERY 

X 

22. DISPOSITION OF HOLE 8ACKFLLED MONITORPW NELL OTHER ISPECFY) 23. SIGNATURE OF WSPECTOR 

2' PVC MICHELLE BENAK 

ELEV. 
a 

DEPTH 
b. 

DESCRIPTION OF MATERIALS 
e. 

FELD SCREEMNC 
RESULTS 

0. 

3ACKGhOUNb 
•1NU : 1.0 
UNITS 
02 = 20.9*/. 
LEL = 0*/. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

•. 
ANALVTCAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

0 — 

POORLY GRADED SAND (SP): LOOSE. 
MOIST. TAN, MEDIUM TO COARSE 
SAND. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 1.5 
UNITS 
0 2 = 20.9: 
LEL = o:; 

N : 9 
REC. = 1.5-

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII5A 

0-37-



HTW DRILLING LOG HOLE NO. 
WTII5A 

SHEET 2 

Of 3 SHEETS 

PROJECT 
HIMCO DUMP SUPERFUNO SITE 

INSPECTOR 
MICHELLE BENAK 

ELEv. 
o. 

DEPTH 
e. 

DESCRIPTION Of MATERIALS 
c. 

FCLD SCREENINC 
RESULTS 

a. 

CEOTECH SAMPLE 
OR CORE BOP NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOR 
COUNTS 

0-
REMARPS 

h. 

7 — 

POORLY GRADED SAND (SP): SAME 
S THE INTERVAL FROM 3.5'-5.0' 
XCEPT A LITTLE FINER GRAINED. 

10 

BREATHING 
ZONE 
HNU = 0.8 
UNITS 
O2 = 20.9'/. 
LEL = 0'/. 

12 

13 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 3.5 -5.0' 
XCEPT MEDIUM DENSE. 

14 

BREATHING 
ZONE 
HNU : 0.6 
UNITS 
O2 = 21.0 V. 
LEL = 0*: 

D-i 

N = 3 
REC. = 0.4' 

WATER e 12.2' 

N = 10 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUNO SITE 

IHOLE NO. 
WTII5A 

D'SJ 



HTW DRILLING LOG HaE NO. 

WTII5A 
SHEET 3 

OF 3 SHEETS 

'POJEcr 
'MCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

CLEV. 
O. 

OCPTH 
D. 

DCSCRIPTION Of UATCRiALS 
C. 

fCLO SCRECNMC 
RCSULTS 

d. 

GEOrECH SAMfie 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

0-1 

15 

IG-

17 

IS 
BOTTOM OF HOLE fi 18.0' 

19 

PROJECT 
HIMCO DUMP SUPERFUND SITE 



HTW DRILLING LOG 
MOtE MO. 
WTII6A 

OF ENGINEERS 
I. COMPANf NAME 

U.S. ARMY CORPS 
3. PROJECT 

HIMCO DUMP SUPERFUND SITE 

2. DttHHHC 
N/A 

SUBCONTRACTOR SHEET I 

OF 3 SHEETS 
*. LOCATION 

ELKHART, IN. 
S. NAME OF ORILLER 

JOE MORRISSEY 
S. MAHUFACTURER-S OESICNATlON OF OREL 

GUS PECH IIOOC 
4VA' I.D. HSA; 2' O.D. CARBON T.SIZES AHO TYPES OF ORELWC 

AND SAMPLMC EOUIPUENT 
8. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION 

FOR SPT; HNU PI 101PIO; ISTMX 
410 CGI. 10. DATE STARTED 

8-17-95 
L DATE COMPLETED 

8-17-95 
12. OVERBURDEN THOCNESS 

UNKNOWN 
13. DEPTH DRILLED INTO ROCE 

N/A 

IS. DEPTH CRDUNDRATER ENCOUNTERED 
10,6' 

e. DEPTH TO WATER AND ELAPSED TIME AFTER ORHLWC COMPLETED 
8-18-95 7i40 AM 7.9' 

14. TOTAL DEPTH OF HOLE 
15.0' 

IT. OTHER WATER UVEL MEASUREMENTS (SPEOFTI 

18. ceoTEcwwcAL SAMPLES OtSTlABEO 
t 

UNOKTURBEO 19. TOTAL NUMBER Of CORE BOXES 

20. SAMPLES FOR CHEMCAL ANALYSIS VOC METALS OTHER ISPECFY) OTHER (SPEOFY) OTHER ISPECrvi 21. TOTAL CORE 
RECOVERY 

2 

20. SAMPLES FOR CHEMCAL ANALYSIS 21. TOTAL CORE 
RECOVERY 

2 
22. DISPOSITION OF HOLE BACKFLLEb MOMTORMC WELL OTHER (SPECWYl 23. SIONATURE OF MSPECTOR 

MICHELLE BENAK 
22. DISPOSITION OF HOLE 

2" PVC 

23. SIONATURE OF MSPECTOR 

MICHELLE BENAK 

ELEV. 
a. 

DEPTH 
b. 

DESCRfTIDN OF MATERULS 
c. 

FCLD SCREENWC 
RESULTS 

d. 

BACKGROUND 
HNU = 0.2 
UNITS 
02 = 20.9y. 
LEL = oy. 

CCOTECH SAMPLE 
OR CORE BOX NO. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

o-
REMARKS 

TL 

0 — SEE LOG OF BORING FOR WTII6B 
FOR A DESCRIPTION OF MATERIALS 
DOWN TO 10'BELOW GROUND 
SURFACE. 

AUGERED TO 13.5' 
AND OBTAINED A 
SAMPLE FROM 
13.5'- 15.0'. 

5 -
PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6A 

D'jy 



HTW DRILLING LOG Hoce NO. 
«vril6A 

SHEET 2 

OF 3 SHEETS 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

MSPECTOR 
MICHELLE 8ENAK 

ELEv. 
a. 

PCPTH 
b. 

DESCRIPTION OF U4TERIFLS 
c. 

FCLD SCREENMC 
RESULTS 

4. 

CEOTECH SAMPLE 
OR CORE BOX NO 

e. 

ANALYTICAL 
SALPLE NO. 

f. 

BLOW 
COUNTS 

0-
REMARKS 

h. 

10 

12 

13 

14 

OORLV GRADED SAND (SP): LOOSE. 
lET, GREY, 5'/. GRAVEL, OUTWASH 
(EPOSITS. BREATHING 

ZONE 
3 2 = 20.9-/. 
LEL = OX 

WATER 0 10.6' 

N = 4 
REC. F 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6A 



HTW DRILLING LOG HOL£ Na 

WTII6A 
SHCtT 3 

or 3 .. SHEETS 

PROJECT 
HIMCO DUMP SUPERPUND SITE 

NSPECTOR 
MICHELLE BENAK 

fl.EV. OV>TH 
b. 

oescRTTioN or MATERIALS 
e. 

FCLD SCREEMNC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTCAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

O-
REMARKS 

h. 

15 
BO.TTOM OF HOLE e I5,0' 

16" 

' H?&?0 DUMP 5UPERFUND SITE 
HOLE MO. 
WTII6A 

D'37 



HTW DRILLING LOG HOLE NO. 

WTII6B 

t COMPANt NAME 
U.S. ARMY CORPS OF ENGINEERS 

2. OfllLLiNC 
N/A 

SOBCONTRACTOfI SHEET I 

Of 7 SHEETS 
3. PRO.SCT 

HIMCO DUMP SUPERFUNO SITE 
4. LOCATION 

ELKHART. IN. 
S. NAME or DRILLER 

JOE MORRISSEY 
6. MANUFACTURER'S DESIGNATION OF DRIL 

CUS PECH IIOOC 
T.SIZES AND TYPES OF DRILLPtt 

AND SAMPLNC EOUPMENT 61/4'"LP. HSA; 2' O.D. CARBON «. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION 

FOR SPT; HNU PIIOIPID; 
ISTMX 410 CGI. 10. DATE STARTED 

8-16-95 
1. DATE COMPLETED 

8-17-95 
12. OVERBURDEN THKKNESS 

UNKNOWN 
a DEPTH DRLI rp NTO ROCX 

N/A 

IS. DEPTH CROUNOMATER ENCOUNTERED 
2.4' (CEMENT MAY HAVE TRAPPED WATER) 

K. DEPTH TO WATER AND ELAPSED TME AFTER ORLLNC COMPLETED 
8-16-95 12:40 PM 9.5' 8-17-95 7:35 AM 7.6' 

14. TOTAL DEPTH OF HOLE 
60.0' 

IT. OTHER WATER UVEL MEASUREMENTS (SPECrvi 
8-18-95 9:00 AM 10.9' 

18. GEOTECHMCAL SAMPLES nSTURSED 
1 

UMTISTURBED 19. TOTAL NUMBER OF CORE BOXES 

20. SAMPLES FOR CICMKAL ANALYSIS VOC METALS OTICR (SPECFY) OTHER ISPEOFYI OTHER ISPECTYI 21. TOTAL CORE 
RECOVERY 

X 
22. DISPOSITION OF HOLE BACXFLLEO MOMTORMC waL OTHER (SPECrY) 33. SIGNATURE OF MSPECTOR 

2* PVC MICHELLE BENAK 

ELEV. DEPTH 
IL 

DESCRTTm OF MATERIALS 
c. 

TOPSOIL - VEGETATED. WEEDS. 

FELD SCREEMHC 
RESULTS 

d. 

BACKZJRCDNIT 
HNU F 2.6 
UNITS 

-02 = 20.8'/ 
LEL F oy. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

ANALYTICAL 
SAMPLE NO. 

t. 

BLOW 
COUNTS 

o. 
REMMKS 

h. 

0 -

CONSTRUCTION RUBBLE: RECOVERED 
PIECES OF CONCRETE. COVERED BY 
BLACK SUBSTANCE. 

BREATHING 
ZONE 
HNU F 3.2 
UNITS 
0 2 = 20.8; 
LEL = c; 

WATER 0 2.4' 

65 N F 73 
REC. F 1.4' 

65 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6B 

0-2S 



HTW DRILLING LOG MQLt NO. 

wriies 
sxCT 2 
Of 7 StgETS 

PROJECT 

HIMCO DUMP SUPERFUND SITE 
(NSPECTOR 
MICHELLE BENAK 

ELXV. 
o. 

DEPTH 
b. 

OCSCftlPTlON OF MATCftlALS 
FCLO SCRCEriMC 

RESULTS 
d. 

CEOrcCH SAMPLE 
OR CORE OCX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOV 
COUNTS 

9-
REMARKS 

n. 

POORLY GRADED SAND (SP); LOOSE. 
"ZlMOIST, GREY, FINE TO MEDIUM SAND, 
-OUTWASH DEPOSITS. 

RGANIC SOIL (OL/OH): MEDIUM STIFF, 
MOIST, BLACK, SOME ROOTS. 

BREATHING 
ZONE 
KNU = 0.4 
UNITS 
02 = 20.87. 
LEL = 0'/. 

10 

12 

13 

14 

OORLY GRADED SAND (SP): LOOSE. 70NE 
WET, GREY. MEDIUM SAND, S*/. GRAVEL. HNU = I 0 
lUTWASH DEPOSITS. UNITS 

O2 = 20.9: 
LEL = OX 

N = 6 
REC. = 1.4' 

N = 3 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6B 



HTW DRILLING LOG HOLE NO. 
WTII6B 

'ROJECT 
HIMCO DUMP SUPERFUND SITE 

NSPECTOR 
MICHELLE BENAK 

SHEET 3 

OF 7 SHEETS 

ELEV. 
a. 

DEPTH 
b. 

DESCWPTION OF MATERIALS 
e. 

FIELO SCREENMC 
RESULTS 

<3. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOD 
COUNTS 

0-
REMARKS 

h. 

15 

16 

17 

18 

NO RECOVERY 

19 

20 

21 

22. 

BREATHING 
ZONE 
HNU = 1.2 
UNITS 
O2 = 20.9X 
LEL = OX 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 13.5 -I5.0-
EXCEPT MEDIUM DENSE. MEDIUM TO 

-4 ^COARSE SAND. lOX GRAVEL. 

BREATHING 
ZONE 
HNU = 1.2 
UNITS 
0, = 20.9V; 
LEL = OX 

N = 2 
REC. = 0.0' 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6B 



HTW DRILLING LOG HOLE NO. 
WTII6B 
StCET 4 

Of 7 SHEETS 

PHOJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOH 
MICHELLE 8ENAK 

aev. 
o. 

DEPTH 
b. 

DESCRIPTION Of U/ITERIALS 
FiaO SCREENNC 

RESULTS 
a. 

CEOTECH SAMPLE 
OR CORE 0OX NO 

s. 

ANALTTCAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

«• 
REMARKS 

n. 

N = 20 
REC. = 1.5' 

12 

25 

2fr-

27 

28-

29. 

OORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM I3.5'-I5.0' 
EXCEPT MEDIUM DENSE, MEDIUM TO 
COARSE SAND, 

30 

31 

32' 

33 

BREATHING 
ZONE 
HNU = 1.4 
UNITS 
0 2 = 20.9'/. 
LEL = OX 

jn_ 

N = 10 
REC. = 1.4' 

END OF DRILLING 
8rl6-9S 

PROJECT 
HIMCO DUMP SUPERFUND SUE 

HOLE NO. 
WTII6B 

P-4-/ 



HTW DRILLING LOG HOLE NO. 
WTII6B 
SSETS 
OF 7 SHEETS 

PROJECT 
^IMCO DUMP SUPERFUND SITE 

WSPECTOP 
MICHELLE BENAK 

ELEV. 
a. 

DEPTH 
b. 

DESCmPTION OF MRTERALS 
FIELD SCREEMNC 

RESULTS 
d. 

CEOTECH SAMPLE 
OR CORE BOX NO 

«. 

ANALTTKAL 
SAMPLE HO. 

f. 

BLOW 
COUNTS 

q. 
REMXRXS 

n. 

IBECIN ORILLI^JC ON 
8-17-95 

39 

40 

41 

42 . 

POORLY GRADED SAND (SP)i SAME 
AS THE INTERVAL FROM I3.5'-I5.0', 

34 

35. 

36-

37-

38-

OORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM I3.5'-I5.0' 

43 — 

BREATHING 
ZONE 
HNU F 1.6 
UNITS 
0 2 = 20.8-/. 
LEL = 0*/. 

BREATHING 
ZONE 
HNU = 0.8 
UNITS 
02 = 20.8-/. 
LEL = 0'/. 

N F 5 
REC. F 1.5' 

N = 6 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SiTE 

HOLE NO. 
wTiiee 

D-42. 



HTW DRILLING LOG HOLE NO. 
WTII6B 

POOJCCT 
HIMCO DUMP SUPERFUND SITE 

MSPECTOH 
MICHELLE BENAK 

SHEET 6 

Of 7 SHEETS 

ELEV. 
o. 

DEPTH 
e. 

DESCRIPTiaN Of UATERIPLS 
e. 

neio scHEEMNC 
RESULTS 

d. 

CEO TECH SU*>LE 
OR COPE BOX NO 

a. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOR 
COUNTS 

«-
REMARKS 

n. 

POORLY GRADED SAND (SP): SAME 
AS THE-INTERVAL FROM 13.5'-15.0' 
EXCEPT MEDIUM DENSE. 

44 

BREATHING 
ZONE 
HNU = 2.2 
UNITS 
0 2 = 20.8X 
LEL = 0'/. 

N = 15 
REG. = 1.5' 

10 

45 -r -

46 

47-

48 • 

49 

50 

51 

52-

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 13.5'-15.0' 

BREATHING 
ZONE 
HNU = 0.8 
UNITS 
02 = zo.ax 
LEL = 07. 

N = 9 
REG. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE MO. 
WTII&B 

0-4-3 



HTW DRILLING LOG HOLE MO. 
WTII6B 
SWET 7 PROJECT 

HIMCO DUMP SUPERPUND SITE 
IMSPCCTOR 
MICHELLE BENAK 7 SMEETi 

ELEV. DEPTH 
b. 

OESCRIPriON OF MITERULS 
c. 

FIELD SCREENMC 
RESULTS 

d. 

CEOTECH SRUPLE 
OR CORE BOX NO 

XNXLTTICAL 
SAMPLE MO. 

f. 

BLOR 
COUNTS 

0. 
REMARXS 

TL 

53 

51 
POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM I3.5'-I5.0' 
XCEPT MEDIUM TO COARSE SAND. 

POORLY GRADED SAND (SPJ: LOOSE. 
WET. BROWN, FINE SAND. OUTWASH 
DEPOSITS. 

BREATHING 
ZONE 
HNU = 2.0 
UNITS 
02 = 20.8/! 
LEL = OX 

55 

56 

57 

58' 

59 

60-

61 

62 -

POORLY GRADED SAND (SP); LOOSE. 
WET, GREY, m GRAVEL, OUTWASH 
DEPOSITS. 

BREATHING 
_ONE 
HNU = 1.0 
UNITS 
0 2 = 20.9'/. 
LEL = OX D-l 

BOTTOM OF HOLE 0 60.0' 

N = 7 
REC. = 1.5' 

N = 6 
REG. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII6B 

0-44 



HTW DRILLING LOG HOLE NO. 

WT117A 
CONPANT NAME 
U.S. ARMY CORPS OF ENGINEERS 

2. DHILLwe 
N/A 

SUBCONTRACTOR SHKT I 

Of 3 . SHEETS 
5. PROJECT 

HIMCO DUMP SUPERFUND SITE 
4. LOCATION 

ELKHART, IN. 
S. NAME Of DRILLER 

JOE MORRISSEY 
6. MANUFACTURER'S DESICNATiON Of DRILL 

CUS PECH IIOOC 
4'A- I.D. HSA: 2' O.D. CARBON T.SIZES AND TYPES OF DRILLMC 

AND SAMPLING EOllR>MENT 
B. HOLE LOCATION 

(STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 
FOR SPT;HNU PIIOIPIDj ISTMX 

9. SURFACE ELEVATION 

410 CGI. 10. DATE STARTED 
8-15-95 

«. DATE COMPLETED 
8-15-95 

12. OVERBURDEN TnCKNESS 
UNKNOWN 

IS. DEPTH GROUNDWATER ENCOUNTERED 
SEE LOG OF WTII7B 

K. DEPTH TO WATER AND ELAPSED TME 
8-18-95 11:00AM 11,3' 

AFTER ORLLNG COMPLETED 13. DEPTH DRB.LEO PITO ROCK 
N/A 

M. TOTAL DEPTH OF MOLE 

17.5' 
IT. OTHER WATER LEVEL UEASURENCNTS ISPEOFY) 

IB. CEOTECHTACAL SAIWLES OnTURBED 
1 

UN0ISTUR8E0 IS. TOTAL NUMBER OF CORE BOXES 

20. SALPLES FOR CHEMCAL ANALYSIS voc METALS OTHER ISPECrY) OTHER (SPECrYl OTICR (SPECrYl a TOTAL CORE 
RECOVERY 

X 

20. SALPLES FOR CHEMCAL ANALYSIS a TOTAL CORE 
RECOVERY 

X 
22. DISPOSITION OF HOLE BACKFLLEO MOMTORtW WELL OTHER (SPECFY) 23. SIONATURE Of MSPECTOR 

MICHELLE BENAK 

22. DISPOSITION OF HOLE 

2- PVC 

23. SIONATURE Of MSPECTOR 

MICHELLE BENAK 

aEv. 
a. 

DEPTH 
b. 

OCSCRrTKM OF MATERIALS 
c. 

SE5 L6G 6P bdt^iNfe POft wYiiYB— 
FOR A DESCRIPTION OF MATERIALS 
DOWN TO 10'BELOW GROUND 
SURFACE. 

FCLD SCREENNC 
RESULTS 

d. 

BA£k6R6uND 
HNU = 1.2 
UNITS 
02 = 20.9'/. 
LEL = 0'/. 

BREATHING 
ZONE 
HNU = 1.2 
UNITS 
0 2 = 20.6'/. 
LEL = OX. 

CEOTECH SAMPU 
OR CORE BOX NO. 

w. 

ANALTTKAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0-
REHARXS 

IT. 

0 — AUGERED TO 13.5' 
AND OBTAINED A 
SAMPLE FROM 
13.5'- 15.0'. 

5 -1 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII7A 



HTW DRILLING LOG MOLE MO. 
WT1I7A 

SWET 2 

OF 3 SHEETS 

PROJECT 
HIWCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

ELEV. 
0. 

DEPTH 
0. 

DESCRIPTION OF M*TEm*LS 
c. 

FtLO SCREENWO 
RESULTS 

d. 

CEOTECH SFMPLE 
OR CORE BOX NO 

XNALTTICAL 
SAMPLE MO. 

f. 

BLOW 
COUNTS 

g. 
REIJARXS 

n. 

10 

12 

13 

14 

ELL GRADED SAND (SW): MEDIUM 
DENSE. WET, BROWN. FINE TO MEDIUM 
SAND. OurWASH DEPOSITS. 

N = 10 
REG. = 1.2' 

WATER ADDED TO 
HOLE TO RETRIEVE 
SAMPLE. 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTllTA 



HTW DRILLING LOG HOLE NO. 

WTII7A 
SHEET 3 

Of 3 StgETS 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

ELEV. 
0. 

D£PTH 
b. 

OESWTION OF MATERULS 
c. 

FCLO SCREENMC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE SOX NO 

e. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

9-
REMARKS 

h. 

15 

16-

17 

BOTTOM OF HOLE e 17.5' 

18 

PROJEC T 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTI17A 

D-^ 



HTW DRILLING LOG HOLE NO. 
WTII7B 

S»<ET I 

Of 8 SHEETS 
U COUPtNr NAUE 

U.S. ARMY CORPS OF ENGINEERS 
2. DPtLfC 

N/A 
SUBCONTRACTOR 

3. PROJECT 
HIMCO DUMP SUPERFUND SITE 

4. LOCATION 
ELKHART. IN. 

S. NAME Of ORILLEfl 
JOE MORRISSEY 

e. UANUPACTURCR-S DESIGNATION of DRILL 
CUS PECH IIOOC 

6'/A' LP. HSA; 2' O.D. CARBON T.SIZES AND TYPES Of -ORILLWC 
AND SAMPLWC EOUPMENT 

B. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURfACE aEVAT«3N 

FOR SPT; HNU PIIOI.PID; 
ISTMX 410 CGI. ». DATE STARTED 

8-14-95 
g. DATE COMPLETED 

8-14-95 
a. OVERBURDEN THKKNESS 

UNKNOWN 
IS. DEPTH GROUNDWATER ENCOUNTERED 

11.5' 
13. DEPTH ORLLTD MTO ROCK 

N/A 
K. DEPTH TO WATER AND aAPSED TUE AfTER DRLLNC COMPLETED 

8-15-95 7S5IAM II.O' 8-18-95 ll:54AM 10.3' 
M. TOTAL DEPTH Of HOU ' 

65.0' 
IT. OTtCR WATER LEVEL MEASUREMENTS (SPECrvi 

8. CEOTECHMCAL SAMPLES OKTIMED 
I 

UOSTURBED 19. TOTii NJABER Of CORE BOiXS 

20. SAITLES FOR CtCMCAL ANALYSIS voc ICTALS OnCR (SPECFYI OTHER ISPECFY) OTIO (SPEdFYI 2L TOTAL CORE 
RECOVERY 

22. DISPOSinON OF HOLE BACKFiXED UONTORMC WELL OT»€R (SPECWYI 

2- PVC 

23. SKNATURE OF MSPECTOR 

MICHELLE BENAK 

ELEV. DEPTH 
W. 

pESCRPTKM OF MATERIALS 
e. 

rcLO scRCOmc 
RESULTS 

d. 

UCKCROUNDI 
HNU = 3.2 
UNITS 
02 = 20.9*/. 
LEL = 0'/. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

ANALTTKAL 
SAg«>LE HO. 

t. 

BLOW 
COUNTS 

0. 
REMARXS 

h. 

0 H 

POORLY GRADED SAND ISP): LOOSE. 
OlST, LIGHT BROWN. FINE TO COARSE 

SAND. OUTWASH DEPOSITS. 

5 

N = 6 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

MOLE NO. 
WTII7B 

0'4S 



HTW DRILLING LOG HOLE NO. 
WTII7B 
SHEET 2 ^ 

OF 8 SHEETS 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

MSPEcroR 
MICHELLE BENAK 

EIFV. 
a. 

OEPTH 
b. 

DESCRIPTION OF MATERIALS 
FIELD SCREENMO 

RESULTS 
CEOTECH SAMPLE 
OR CORE BOX NO 

ANALTTCAL 
SAMPLE HO. 

f. 

BLOW 
COUNTS 

4-
REMARKS 

h. 

7 — 

WELL GRADED SAND <SW); LOOSE. 
MOIST. LIGHT BROWN. MEDIUM TO 
COARSE SAND. OUTWASH DEPOSITS. 

10 

12 

13 

WELL GRADED SAND (SW): SAME 
AS THE INTERVAL FROM 8.5'-I0.0' 
EXCEPT MEDIUM DENSE. WET. 
COARSER GRAINED. 5'/. GRAVEL. 

BREATHING 
ZONE 
HNU = 3.0 
UNITS 
02 = 20.9V. 
LEL = OV. 

BREATHING 
ZONE 
HNU = 2.5 
UNITS 
0 2 = 20.9-, 
LEL = OV. 

N = 8 
REC. = 1.4' 

WATER MEASURED 
e 11.5' 

N r 12 
REC. = 1.5' 

PROJECT 
HiMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII7B 



HTW DRILLING LOG HOLE NO. 
WTII7B 

ROJtCT 
ilMCO DUMP SUPERFUND SITE 

tftPECTOtt 
MICHELLE BENAK 

SHEET 3 

Of 8 SHEETS 

ELEV. DEPTH 
b. 

OESCRIPTION OF MATERIALS 
c. 

FELO SCREEMNC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX NO 

a. 

ANALTTICAL 
SAATLE NO. 

t. 

BLOR 
COUNTS 

0-
REUARXS 

b. 

15 

16 

17 

18 

WELL GRADED SAND (SW); SAME AS 
THE INTERVAL FROM 8.5'-IO.O' 
EXCEPT WET. 

19 

POORLY GRADED SAND (SP); MEDIUM 
DENSE, WET. LIGHT GREY. FINE TO 
MEDIUM SAND, OUTWASH DEPOSITS. 

20 

BREATHING 
ZONE 
HNU = 2.0 
UNITS 
0 2 = 20.sy. 
LEL = 0'/. 

21 

22. 

23 

24 — 

WELL GRADED SAND WITH GRAVEL 
(SW): LOOSE. WET. GREY, FINE TO 
COARSE SAND. l5'/;-20'/. GRAVEL. 
OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU : 2.0 
UNITS 
Ob = 20.9:' 
LEL = 0-2 

N = 14 
REC. = 1.5' 

I PROJECT ^ 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII7B 

P'Sd 



HTW DRILLING LOG HOLE NO; 
WTII7B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

INSPECTOR 
MICHELLE BENAK 

SHEET 4 

or a SHEETS 

riEv. 
0. 

OFPTH 
6. 

OESCRTTMN OF UilTERMLS 
FCLD SCREENMC 

RESULTS 
•J. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALTTICAL 
SAMPLE NO. 

f. 

BLOW 
COW(TS 

O. 
REUARXS 

h. 

N X 8 
REC. = 0.8' 

25 

26—' 

27 

28 

29. 

30 

WELL GRADED SAND WITH GRAVEL 
SW):SAME AS THE INTERVAL FROM 
23.5'-25.0'. 

— WELL GRADED GRAVEL (GW): WET. 
— GREY, COARSE GRAVEL, OUTWASH 
~ DEPOSITS. 

BREATHING 
ZONE 
HNU = 1.8 
UNITS 
0 2 = 20.97. 
LEL = 07 

31 

32 

33 

WELL GRADED SAND WITH GRAVEL 
(SW): SAME AS THE INTERVAL FROM 

Z 23.5'-25.0'. 

14 

N = 18 
REC. = 1.4' 

= 

PHOJCCT 
HIMCO DUMP SUPERFUND SITE 

HOLE W. 
WTIITB 

D'Sr/ 



HTW DRILLING LOG HOtE NO. 
WTIITB 
SHEET 5 

OF a SHEETS 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

NSPECTOR 
MICHELLE BENAK 

ELEV. 
o. 

OEPTM 
b. 

OESCAPTION OF UATERULS 
e. 

Fiao SCREENNC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOB 
COUNTS 

g-
REMARKS 

n. 

34 

VVELL GRADED SAND (SW): MEDIUM 
DEINSE. WET. GRiEY, FINE TO COARSE 
SAND. OUTWASH DEPOSITS. 

BREATHING 
ZONE 
HNU = 1.6 
UNITS 
02 = 20.9-/. 
LEL = 0'/. 

N : 14 
REC. = 1.5' 

35 

36 

37. 

38-

39 

40 

41 

42 . 

43 -

ELL GRADED SAND (SW); SAME AS 
THE INTERVAL FROM 33.5'-35.0' 
EXCEPT DENSE. SX GRAVEL. 

BREATHING 
ZONE 
HNU = 1.8 
UNITS 
0? = 20.9*/. 
LEL = oy. 

10 

27 

N = 37 
REC. = 1.5' 

PRO ACT 
HIMCO DUMP SUPERFUND SITE 

HOLC NO. 
WTIITB 

psz 



HTW DRILLING LOG HOLE MO. 
WTII7B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECTOR 
MICHELLE BENAK 

SHEET 6 

OF 8 SHEETS 

ELEV. 
a. 

DEPTH 
D. 

DESCRIPTION or MATERIALS 
c. 

rCLO SCREEMNC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALTTICAL 
SAMPLE NO. 

r. 

SLOP 
COUNTS 

g. 
REMARKS 

h. 

WELL GRADED GRAVEL (GW): LOOSE. 
WET, GREY, FINE TO COARSE GRAVEL, 
OUTWASH DEPOSITS. 

44 

BREATHING 
ZONE 
HNU = 1.6 
UNITS 
02 = 20.9X 
LEL = OV. 

N = 8 
REC. = 1.2' 

45 

46 

47-

48 • 

49 

50-

51 

52-

WELL GRADED GRAVEL (GW): SAME 
AS THE INTERVAL FROM 43.5'-45.0' 
EXCEPT MEDIUM DENSE. 

BREATHING 
ZONE 
HNU = 1.5 
UNITS 
02 = 20.9-/. 
LEL = OX 

10 N = 12 
REC. = I.T 

Jn. 
PROJECT 
HIMCO DUMP SUPERFUND SITE 

O-SJ 
HOLE NO. 
WTIITB 



HTW DRILLING LOG HOLE NO. 
WTII7B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

»«pecTo« 
MICHELLE BENAK 

SHEET 7 

OF 8 SHEETS 

ELEV. 
a. 

DEPTH 
o. 

DESCRIPTION OF MATERIALS 
c. 

FCLD SCREEMNC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLO« 
COUNTS 

«• 
REMARXS 

h. 

53 

54 

55 

56 

POORLY GRADED SAND WITH GRAVEL 
(SP)! DENSE, WET, GREY, FINE TO 
COARSE SAND, I5y.-20y. GRAVEL, 
OUTWASH DEPOSITS. 

57 

58-

59 

60 

61 

BREATHING 
ZONE 
HNU = 1,6 
UNITS 
O2 = 20.9X 
LEL = oy. 

WELL GRADED GRAVEL (GW): LOOSE, 
^WET, GREY. FINE TO COARSE GRAVEL. 
UTWASH DEPOSITS, 

19 
N = 34 
REC, = 0.6' 

22 

12 

BREATHING 
ZONE 
HNU = 1.6 
UNITS 
02 = 20.9*/. 
LEL = oy. 

62 -

N = 7 
REC. = 0.9' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE HO. 
WTII7B 



HTW DRILLING LOG HOLE NO. 
WTII7B 

PROJEC r 
HIMCO DUMP SUPERFUND SITE 

MSPECTOR 
MICHELLE BENAK 

SHcer 8 

Of 8 SHEETS 

ELEV. DEPTH 
D. 

ocscRipriON OF MATERIALS 
c. 

FlCLO SCRECMNC 
RESULTS 

a. 

eeoTECH s*ii»n.E 
OR CORE SOX HO «. 

RNALTTICRL 
SAURLE NO. 

t. 

BLOW 
COUNTS 

0. 
REMARKS 

f«. -

63-

WELL GRADED GRAVEL (GW): SAME 
AS THE INTERVAL FROM 58.5'-60.0'. 

64---

65 
BOTTOM OF HOLE « 65.0' 

66 

67 

BREATHING 
ZONE 
HNU = 0.5 
UNITS 
0 2 = 2o.r/. 
LEL = oy. 

N = 7 
REG. = 1.5' 

THE MONITORING 
WELL SET IN THIS 
BORING WAS 
ABANDONED DUE TO 
NON-COMPLIANCE 
WITH THE FIELD 
SAMPLING PLAN. A 
NEW BORING 
LOCATED 10.0' 
SOUTH OF THE 
ORIGINAL BORING 
WAS AUGERED DOWN 
TO 62.5'BELOW 
GROUND SURFACE 
AND A NEW 
MONITORING WELL 
WAS INSTALLED. 

RROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII7B 

O -5"ir 



HTW DRILLING LOG HOLE NO. 

WTII8B 
SHEEn 

Of 8 Sl^ETS 

I. COMPtNT NLME 
M.S. ARMY CORPS OF ENGINEERS 

2. DRLLINC SUBCONTRACroft 
N/A 

3. PROJECT 
HIMCO DUMP SUPEPFUND SITE 

4. LOCATION 
ELKHART, IN. 

5. NAME OF ORIUER 
JOE MORRISSEY 

«. UANUFACTURER-S OESICNATION OF DRILL 

GUS PECH IIOOC 
S'/A* I.D. HSA; 2' O.D. CARSON T.SIZES ANO TTPES OF ORILLINQ 

ANO SAMPLNC EOIAPMENT 
a. HOLE LOCATION 

STEEL SPLIT SPOON SAMPLER 
DRIVEN BY A 140 POUND HAMMER 9. SURFACE ELEVATION 
FOR SPT; HNU PIIOIPID: 
ISTMX 410 CGI. O. DATE STARTED 

8-18-95 
1. DATE COMPLETED 

8-18-95 
12. OVERBURDEN THCKNESS 

UNKNOWN 
e. DEPTH CROUNORATER ENCOUNTERED 

12,0' 
IS. DEPTH TO RATER AHD ELAPSED TIC AFTER DRILLPIC CDMPLETED 

8-21-95 9:24AM 11,0' 
13. DEPTH ORR-IC'V KITO ROCK 

N/A 
M. TOTAL DEPTH OF HOLE 

63.5' 
IT. OTHER RATER LEVEL HEASUREICNTS (SPEOFT) 

18. CEOTECWfCAL SAMPLES USTURBeO 
I 

UNnSTURBEO 19. TOTAL NUCER Of CORE BOXES 

20. SAMPLES FOR CICMCAL ANALYSIS VOC kCTALS OTHER (SPECFT) OTHER ISPECIFTI oncR (SPEcrvi 21 TOTAL CORE 
RECOVERT 

22. DISPOSITION Of HOLE BACKfLLED MOMTORMC RELL OTHER ISPEClFri 

2'PVC 

23. SIGNATURE Of MSPECTOR 

MICHELLE BENAK 

ELEV. 
o. 

DEPTH 
b. 

OESCRfTON OF MATERIALS 
e. 

fCLD SCREEMNC 
RESULTS 

4. 

CEOTECH SAMPLE 
OR CORE BOX HO. 

•. 
SACKGROU^JD 
HNU = 0.2 
UNITS 
02 = 20.8'/ 
LEL = oy. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOR 
COUNTS 

«• 
REMARKS 

h. 

0 -TOPSOIL - WEEDS 

POORLY GRADED SAND WITH SILT 
(SP-SM); MOIST, BROWN, OUTWASH 
DFPQSITS. 
POORLY GRADED SAND (SP): LOOSE, 
MOIST, LIGHT BROWN, MEDIUM TO 
COARSE SANDI OUTWASH DEPOSITS. 

5 H 

BREATHING 
ZONE 
HNU - 0.0 
UNITS 
O2 = 20.9'/. 
LEL = oy 

N f 5 
REG, = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII8B 



HTW DRILLING LOG HOLE NO. 
WTII8B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

MSnCTOR 
MICHELLE BENAK 

SHEET 2 

OF 8 SHEETS 

ELEV. DEPTH 
b. 

DESCRlPTfON OF MATEmALS 
C. 

FlELO SCf^EEMNC 
RCSULTS 

<S. 

GEorecM SAMPLE 
OA CORE BOX NO 

6. 

ANALTTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

9. 
REMARKS 

h. 

7 

POORLY GRADED SAND (SP)i SAME 
AS THE INTERVAL FROM 3.7'-5.6' 
EXCEPT TAN. 

=^OORLY GRADED SAND (SP)j LOOSE, 
^OIST. TAN. FINE SAND. OUTWASH 

DEPOSITS. 

10 

12 

13 

14 

BREATHING 
ZONE 

IHNU = 0.0 
UNITS 
02 = 21.0V. 
LEL = OX 

POORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 9.1-10.0' 
EXCEPT WET. 

BREATHING 
ZONE 
HNU - 0.2 
UNITS 
02 = 20.9X 
LEL ^ OV. 

N = 5 
REC. = I.S' 

WATER MEASURED 
e 12.0' 

N = I 
(ONE 6* 
INTERVAL 
ONL Y ) 
REC. = 1.5' 

P.OjtCT 
HIMCO DUMP SUPERFUND SITE 

HOLE MO. 
WTII8B 

O'sy 



HTW DRILLING LOG H«.E NO. 
IIVTII8B 
JtCET 3 

OF 8 SHEETS 

PROJECT 
(IMCO DUMP SUPERFUND SITE 

MPECTOR 
MICHELLE BENAK 

ElEv. 
o. 

DEPTH 
b. 

DESCRIPTION OF MATERIALS 
e. 

FCLD SCREENMC 
RESULTS 

a. 

CEOTECM SAMPLE 
OR CORE BOX NO 

». 
ANALTTKAL 
SAMPLE NO. 

f. 

BLOD 
COUNTS 

«• 
REMARKS 

h. 

15 

IS 

17 

18 

19 

20 

OORLY GRADED SAND (SP): SAME 
AS THE INTERVAL FROM 9.I'-I0.0' 
XCEPT WET. 

OORLY GRADED SAND WITH GRAVEL 
SP): WET. GREY, MEDIUM TO COARSE 
SAND, ZO'/.'ZS'/. GRAVEL. OUTWASH 
EPOSITS. 

21 

22. 

23 

BREATHING 
ZONE 
HNU = 0.1 
UNITS 
©2 = 20.9'/. 
LEL = 0*/. 

POORLY GRADED SAND WITH GRAVEL 
(SP): SAME AS THE INTERVAL FROM 
l9.l'-20.0' EXCEPT LOOSE. 

BREATHING 
ZONE 
HNU = 0.1 
UNITS 
Oo = 20.9*/. 
LEL = 0'/. 

N s I 
(ONE 6-
INTERVAL 
ONLY) 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII8B 

D-SS 



HTW DRILLING LOG HOLE NO. 
WTII8B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECrOR 
MICHELLE BENAK 

SHEET 5 

OF B SHEETS ' 

Elfv. PEriH 
b. 

DESCWbtltiN OF M*1ERi*L$ 
c. 

FCLO SCREENMC 
RESULTS 

a 

CEorecH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPLE NO. 

f. 

BLO» 
COUNTS 

0. 
REMARKS 

h. 

34 

WELL GRADED GRAVEL (GW); SAME 
AS THE INTERVAL FROM 28.5'-30.0' 
XCEPT LOOSE. 

BREATHING 
ZONE 
HNU = 0.0 
UNITS 
0 2 = 2\.0'/. 
LEL = oy. 

N = 9 
REC, = 1.3' 

35-

36-

37. 

38. 

39 AS 
ELL GRADED GRAVEL (GW): SAME 
THE INTERVAL FROM 28.5'-30.0', 

40 

41 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
0 2 = 203'/. 
LEL = 0*/. 

43 — 

N = IS 
REC. = 1.5' 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

HOLE NO. 
WTII8B 



HTW DRILLING LOG HOLE MO. 
WTII8B 
stCET 6 

Of 8 StgETS 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

WSPECrOR 
MICHELLE BENAK 

FLFV. 
a. 

DEPTH 
b. 

OESCmPTtON OF MPTERtALS 
e. 

FIELD SCREENMC 
RESULTS 

0. 

CEOTECH SAMPLE 
OR CORE BOX HO 

ANALTTICAL 
SAMPLE NO. 

f. 

BLOR 
COUNTS 

0-
REUARXS 

h. 

WELL GRADED GRAVEL (GW): SAME 
AS THE.INTERVAL FROM 28.5'-30.0' 
EXCEPT DENSE. 

44 

45 -

46 

47' 

48 

49 
WELL GRADED GRAVEL (GW)s SAME 
AS THE INTERVAL FROM 28.5'-30.0', 

50 

51 

52-

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
02 = 20.9*/. 
LEL = OV. 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
02 = zi.ov: 
LEL : 0*/. 

10 N = 42 
REC. = I.I' 

17 

25 

N = 15 
REC. = 1.0' 

PROXCT 
HIMCO DUMP SUPERFUND SITE 

MOLE NO. 
WTII8B 



HTW DRILLING LOG HOLE NO. 
wTiiee 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

l«PECTOB 
MICHELLE BENAK 

SHEET 7 

OF 8 SHEETS 

ELEV. 
a. 

OEPTH 
b. 

DESCRIPTION OP MATERIALS 
c. 

TELO SCREEN»« 
RESULTS 

a. 

CEOTECH SAMPLE 
OR CORE BOX NO 

a. 

ANALTTKAL 
SAI«>LE NO. 

t. 

BLON 
COUNTS 

0. 
REMARKS 

h. 

53 

54 

55 

56 

57 

POORLY GRADED SAND WITH GRAVEL 
<SP): MEDIUM DENSE. WET. GREY, 
MEDIUM TO COARSE SAND, 25X.-30"/. 
GRAVEL. OUTWASH DEPOSITS. 

58 

59 

POORLY GRADED SAND WITH GRAVEL 
SP); SAME AS THE INTERVAL FROM 
53.5 -55.0'. 

60 

61 

62 — 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
O2 = 20.9X 
LEL = OX. 

BREATHING 
ZONE 
HNU = 0.2 
UNITS 
O2 = 21.0-/. 
LEL = oy. D-l 

13 

13 

N = 22 
REG. = 1.2' 

N = 22 
REC. = 1.3' 

10 

12 

PROJECT 
HIMCO DUMP SUPERFUND SITE •p.r/ 

HOLE NO. 
WTII8B 



HTW DRILLING LOG MOLE MO. 
wtll8B 

PROJECT 
HIMCO DUMP SUPERFUND SITE 

RISPECTOR 
MICHELLE BENAK 

SHEET 8 

OF 8 SKETS 

ELEV. 
a. 

OEPTH 
6. 

DCSCMPTION OF URTERIALS 
e. 

FCLO SCREENMC 
RESULTS 

d. 

OEOTECH SAMPLE 
OR CORE BOX NO 

ANALYTICAL 
SAMPU Na 

f. 

BLOW 
COUNTS 

o-
REMARXS 

h. 

63-

BOTTOM OF HOLE e 63.5' 

&A 

65 

PROJECT 
HIMCO DUMP SUPERFUND SITE 0 - 6 ZJ 

HOLC NO. 
wriieB 



HTW DRILLING LOG 
HOti SC. 

B-a 
li. COMPANY NAM£ USftCG 2. DWLLINC SUBCONTRACTOR : SHiE- I I 

'• Of rO SHErs 
PROJECT 

rVXlO 
A. LOCAT "'Eik-hcuL-V^ 

15. NAME OF DRILLER - ^ 

iT.SiZES AND TYPES OF DRILLING 
i AND SAMPLING EQUIPMENT 

.4VM " Hsfl IA5TUT 

6. MANUFACTURERS DESIGNATION OF DRILL 

&US Pec>i WOQC, 
6. HOLE LOCATION 

?&iq uutii ^^<p' fro.. ~ 
P>.n>'Prtnhnuts — 

Fx io( Pic^ ' 
9. SURFACE ELEVATION 

XSTMX M<oe6T_ 10. DATE STARTED «. DATE COMPLETED 

112. OVERBURDEN THICKNESS ID IS. DEPTH CRDUNDRATER ENCOUNTERED 

Mo vAiccbiJ^ ejncD^JUFvfcijjedU 
13. DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

M. TOTAL DEPTH OF HOLE ^•0 IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFTT 

18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOKES 

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECFY) OTHER (SPECIF Y1 OTHER (SPECFYI 2L TOTAL CORE 
RECOVERY 

22. DISPOSITION OF HOLE BACKFILLED MONITORINC wai OTHER (SPECFY) 2i SCNAT(«E OF INSPECTOR , 

aEv. 
o. 

DEPTH 
b. 

DESCRIPTION OF MATERIALS 
c. 

Fiao SCREEMNC 
RESULTS 

d. 

^ ^ Topc.oil sUi Lo'l VVY SIXACL. P^ctaroLMviJ 
-^U),d-rL^ dG^S&.roo^ 

Xxjiciut-^PO*. ^ bca.^ UAira 

CEOTECH SAMPLE 
lOR CORE BOX NO. 

ANALYTICAL 
SAMPLE NO. 

f. 

BLOW 
COUNTS 

0. 
REMARKS 

fL 

POJFUJ ^rodjax:^ SoJ^CSP) 

^V((^\A-\CA >vvov-b4-^ 

grcNA-wjic^ , rYNici. 

SO-AA bcccrrwirte 
coorseiZ-

PooFty t^r-o^LccL 
SCMYNJI evs C-tsdivjC- CoiftrR., 

b-ttcTTv-LKYva rwerfZ^, 

OjnA Pu&v CCilo-C 

Oi AO-TA 

i£i- oy, 

S c.ddb.cEe^jL/ 
'irrlki./ 

OM-ecx - plosho 

Ovja- csr vxjnn 
A'o^ eoLS+, 
b^rck coaes^ 
more eoLs^ OL. , 
p'lV iiorvk bvcrrvT 
Vo.sK A Ur 
cUst ^0 hole 
lAiTllg8> 

&?. 
H«U 

UAlils 
3o.n 
Cfh 

Aee. r: 
So' 

!5 
PROJEC- D' <k3 MCL£ NO. 

&-S 



HTW DRILLING LOG HOLE NC. 

'6-^ 
! oRCjtCT 

Hl<y»LD^SUkj'(r^LUKl Srt4< blfXLK 
!SHEET J 
lor 3 SHEETS 

.Ev. 
0. 

OE®Th 
'c. 

DESCRIPTION Of MATSRIALS 
c. 

HELD SCREEMINC 
RESULTS 

fl. 

CEOTECH SAMPLE 
OR CORE BO* NO 

tt. 

ANALYTICAL 
SAMPLE NO. 

•f. 

6L0R 
COUNTS 

0. 
REMARKS 

n. 

rcxcLfi^L ^C^tncL. (S^ 
—, S - IO ''/» <0 '"cUL'cC- , . 
— , rr>OiV?f- rAAS'V fo 

% 

fi'^M- bfcruma Ll^ colfiie. 

MNU-

Oa- jo51 

Lee." 0% 

5.0' 

* Kio oikjL«_^ 
uxx^ 

^U-I.'TCL-
+-Vvr crv^Ulrw^ 
+Vie Yi^fLsr^: 

B.OH. ^-O' 

10 

1^^ 
H 

PROXCT 



HTW DRILLING LOG 
MOL£ NO. 

a-7 
]l. COMPANY NAME 

•0JEC7 

2. DRILLING SUSCONTRACTOR ' SHtE' I^ 

! OF / ^ D<£ETS 

M 1 lOnCo Stwvp^-j-LArvA per 
4. LOCATION L»-' IWF* I I , 

El 1<KCLK-"(-, XN 
15. NAME OF O^LLEP 

doe. lAorriss^ 
6. MANUFACTUR^-S DESIGNATION OF DRILL 

Grus. peciv 
7.SIZES AND TYPES or DRILLING 

AND SAMPLING EOUtPUENT (Li, 
H7M if- e. HOLE LOCATION 

HNU 'o' Pxb 3. SURFACE ELEVATION 

HIO C&X 
10. DATE STARTED DATE COMPLETED 

«-as-^s 
12. OVERBURDEN THICKNESS 2' IS. DEPTH CROUNDRATER ENCOUNTERED 

coo4ei^ 
13. DEPTH DRILLED INTO ROCK IE. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED 

M. TOTAL DEPTH OF HOLE g' IT. OTHER WATER LEVEL MEASUREMENTS ISPECIFTI 

18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES 

20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER ISPECFT) OTHER (SPECIF TI OTHER (SPECIFYI 2L TOTAL CORE 
RECOVERT 

22. DISPOSITION OF HOLE BACXFILLED MONITORINC WELL OTHER (SPECIFTI 

to'+K CUKHI 
23. SKMATURC OFj OR 

ELEV. 
o. 

DEPTH 
b. 

•^~Z 

DESCRIPTION OF MATERIALS 
c. 

RjorV^ SOLW. Oij SVL-V 
brff\A>n » d-irv^ , roo-^s 

FIELD SCREENMC 
RESULTS 

d. 

CEOTECH SAMPLE 
OR CORE BOX NO. 

6. 

ANALYTICAL 
SAMPLE NO, 

i. 

BLOW 
COUNTS 

0. 
REMARKS 

h. 

PoorLi^ t^roLcJLccL So^cV. 
, rvNftcl.. ArcdnCcL 

'*NAci..cLa_inrs.e, . \ 
bro ijan CC 

B»c>cii^four 
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REMEDIAL ACTION 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 

APPENDIX E 
RI/FS TRENCH LOGS 

E - 1 



1 HIMCO DOMP SnPERFtnn) SITE 
TRENCH LOG SUMMARY TABLE 

Trench No. Debris Depth Debris Type Notes 

TP-1 6-12 Const/Sludge Misc. Construction Type Debris Mixed with Sand, Possible 
Sludge 

TP-2 4-10 Constr. Construction Debris mixed with sand 

TP-3 8 Constr. Construction Debris mixed with sand 

TP-4 8 Const/Sludge Construction Debris mixed with sand, some sludge 

TP-5&6 2-10 CaS04/Const CaS04 from 2-10 ft. thick, Misc. Constr. Debris 

TP-7&8 12 + Constr/Munic Predominantly Construction Debris w/ Some Municipal 

TP-9 12 + CaS04/Const CaS04 from 2 to 3 ft. thick. Misc. Const. Debris 

TP-lO&ll 8 CaS04/Munic Predominantly CaS04 with small amount of municipal 

TP-12&13 10 CaS04/Const Predominantly CaS04 overlying thin layer construction 

TP-14&15 3 + CaS04/Sludge Thin layer CaS04 (1 ft.) over possible sludge layers 

TP-16 4 + Constr/Munic Predominantly Construction Debris W/ some municipal 

TP-17 2 + CaS04/Constr Thin layer CaS04 (1ft) over construction debris 

TP-18 7 + CaS04/Munic Thin layer CaS04 (1 ft) over municipal & construction debris 

TP-19 9 + CaS04/Munic Thin layer CaS04 (1 ft) over municipal debris 

TP-20 12 + CaS04/Munic Thin layer CaS04 (1 ft) over municipal debris 

TD-1 9+ CaS04/Mixed Thin layer CaS04 (1 ft) over municipal & construction debris 

TD-2 4 + Constr/Munic Predominantly Construction Debris w/ Some Municipal 

TD-3 14 + CaS04/Munic Thin layer CaS04 (1 ft) over mix of municipal and sludges 

TD-4 11 Constr. Construction Debris mixed with sand 

TD-5. 9 Constr. Construction debris with some sand 

TD-6 4 + Constr. Construction debris 



TL-l 8 + CaS04/Mixed Thin layer CaS04 (1 ft.) with municipal and some construction 

TL-2 6 + CaS04/Mixed Thin layer CaS04 (1 ft.) with municipal and some construction 

TL-3 11 Const/Sludge Construction Debris mixed with sand, some possible sludge 

TL-4 5 + Constr. Construction debris mixed with sand || 

TL-5 12 Const/Sludge Construction Debris mixed with sand, some possible sludge 

TL-6 4 Const Construction debris mixed with sand 

TL-7 7 + Sand Fill sand 

u 
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TRENCH LOG FORM 

inohuk' 

•KiET J=_0P_1. 
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OICAVATOR. 
UniT: 

fNO -N 

IKNCHHaj ^ 
IMNCHUHant. 
TRENCH <MO IK 

C- 1 
•Mdthes 

'nom Puchalski -rms 1 > 

14 15 
•TfMTAGHANai 

or WATCR i£va oeriH nCNOHli Mamrn onuu 
QUANmV 

KEUAIM 
NO. 

•TfMTAGHANai 
or WATCR i£va oeriH 

1 1 • 1 a 1 4 1 a a 1 T 1 a 1 a 1 0 
onuu 

QUANmV 
KEUAIM 

NO. 

Brown to Ylw bm silty sand tops ail - Roots 
Hardened cakj. - wnite to gray 

TJbod meta 
Natural sand butt to brown with black rones b" thick —b' long, unsaturated ^ebri I 

S Flowi ig wat( 
Metal debri: 

to 

IS 

20 

25 

fn 
U/ 

IKIMHKi: Water began pouring frow east end of trench and nearly filled trench by the time the backfill was 
complete. Rate of discharge did not slow during the 10 minutes of observation. 

\ - -A 1 



l^EPA 
HMJgCf; Hinpo 
H««CINO. 2UU^.U2J 
n>n; December I. 1990 
oNoaxwoi 

ooHfia UOKUUCNI ano ooomj N_ 
afVARa«,n)r<»incNCN ̂  

TRENCH LOG FORM 

Of 
EXCAVATOR 
loaov: 
TKNCHNO.: TP-16 

•TAm-N_ 
END -N 

TDENCHUNQIIt 
mtNaivwont 5 feet 

SE 
•THATACHANOB 

OFWAHR 
lEVEi 

OEffH 

2 
I ' I • I '~r jygiauBjOTHQ 

black - wood, pai^r, bottles, rubber, p]istic bags. Trace of sheet 
and nxq; t^nii 

oniu ouANirrr REUA/W 
MO. 

m 
) 10 

brcwnisn ylw top soil, tine ground siity sand, roots moist 

IS 

20 

23 

NEUAiiKi: Metal - sheet metal - mirror - one sheet, metal gas can frcm lawnmower with hole in it, 
two 1" X 2* metal pipes. Shallow groundwater did not allcM deeper excavation. 



USEPA MECT i 1 
• 

mojCCT: Himcx) ENCAVATOR 
mojccTNOj iJUU^b.02J unav: TEP 
MIS; liJ/l/5u tflENCIINO: 1 / ^' j 1' 1 1 > 
onoooonoi tTAiir-N I N ( incNCNUNant (1 FTTO PS n 

SNO -N • N t iMNaiiMDnt b 
coNnm MONUMCNi onoooonoj N_ 
€lEVAnaN.iaP(V1IKNCK ^ 

TRENCH LOG FORM 

•TIMTACHWm 
OFWAnn 

lEVCL 
OEnH 

mCNCNlE MOTHfH DRLAI 
OUAMim 

MtMIW 
NO. 

•TIMTACHWm 
OFWAnn 

lEVCL 
OEnH • r 9 1 » r < 1 • »- -—J— • 1 » 1 • 1 • 1 •. DRLAI 

OUAMim 
MtMIW 

NO. 

-r - nariF»r virX^ - iniii nitm 1 I 
Ylw brcMn silty sand (SI7) top soil, root 3, moist 

« 

10 

IS 

20 

20 

rn 
) 

• li • \-} 



Q>,,: 12/L/W 
OHOCOOfDl 

CXMIMOt MONUUtNT ono OOOMIL: N_ 
ElEVAinN.TOPOFTI«HCn ^ 

TRENCH LOG FORM 

USEPA DflEET. o. 1 
"Mathes CMCAVATM 

UMOY: Tfem PufchalSKi -
nttMCHMO. TV-ir 

BTMn-N. 
(NO -N 

IRENCMKNOnt. 
IRENCHVMOnt ^r- •25" n 

nmiAGHMM 
OrWAKN 

KVH 
DEPTH nOCHKNOTHm onuu 

OUANniY 
KUWM 

NO. 
nmiAGHMM 

OrWAKN 
KVH 

DEPTH * 1 * 1 ' I < — 1 • >_ ' =—=i"-—= '»onnniLl • 1 T 1 . 1 • 1 0 
onuu 

OUANniY 
KUWM 

NO. 

Municipal Waste & paper, piasl:ic, rtib )er, glass, cardboara 
X 1 plastic !>b gai arum 

S X - car bumper & other large metal obiec s 
. (3 X 3 X J sheet metal box) y 

\ s 
10 

IS 

20 

25 

m 
( 

Hk'MMM: 

^ • I r-



r' 

aftMf: _ 
fHQjenf: 

OfWOOORDj 

OONmOi MONUyKM OnOOOCMDj N_ 
fifVAnoK lopor tRCNcn ^ 

TRENCH LOQ FORM 

USEPA 
Huncx) 

nAm-N_ 
fNO -N 

•HtCT 1 Of 1 
CMCAVATOtk "^MA (John Mathes > Asscx:.) 
"Mgy ^ in 
moKHto: TP-19 
fMNCHlOaiH. 
TfKNCHWnnt 

0 25 n 

nfMIACHANM orwAicR 
LTVfl 

OfPIH I • I • I '"1 
TWHCMIPIOIHfTI 

Black organic rich too BofT 
cMwimv KMAM 

NO. 

-Jf 
muffler, cHrum lids7 paii 

viihlte casu «• 

n\ 

Hfc'MMtKi: 

Wbod, cardboard, trash, bottles, cans. glass, plastic 

3 5 

18 

20 

28 

\ I" 



WCNT: 
PfVMCcr: 
HtlVKCf 
MIS: 

OOMIO. MONUMINI ONOOOOIOJ N_ 
RtVATOKtorariMMOK 

I 
TRENm LOG FORM 

USEPA 
Himci;) UMU 

MSCT. 
CMCAVAIOR 
UnB*!_TEP 

1 
JMR 

IICNCHNO7~^ 
(MOOOCMDJ nAHI-N. 

END vM 
IBtWOIUWaPI; 0 FT TO 25 FT 
mtwcHWPiH S - R fh 

10 TWEMCHltWBIHffP 15 •W 3 •nUTACHAMOf 
or WATCH icvn. ocrnt I « I ' I »~T * 1 * 1 ' * 1 

I soil - brown sll? top^ 

cmuM 
OUAMTHY 

MUAfW 
NO. 

A -

Paper, cardboard, plastic bags, minor ilass bottles, wocxi, black sand 

m 
) 

Cfe 

to water at interface 
Ufufce lo^ray Caso! 

MftMHki: 

IS 

20 

25 

T^^rumple^ sheet metal - Photo IT 
l»tto » 

1 \ 



TRENCH LOG FORM 

J . S . EIPA 
ncutci: llimco Dump 
HttujiciNo: 20026.023 
OAlf: 9/10/91 
UIMCOIMID: 

SHter 1 ty 1 
EHCAVAIOR Mathes; Mike Donohue 
lOQBV: 
inENQtNO 

Kim Lias 

Bl/Wl. N_ 
fNO -H 

.E_ 
E 

TBEWCHtEN0nt9Cleep FT TO 22 FT 
IRENQI VWJnt 7 

ixminrx uONuuEKf onocoono: N_ 
11 EVAIKM. Itlp OF IMMOt 

SlfUIAaiAMOC 
orwAitH 

lEVEl 
OEMM 

•POP soil roots numerous 0^ 
I..I '° TWEMCmEHOimn) 

12 14 16 I 18 I 22 
mu 

OUAMTITV 
MUAm 

NO 

'Tl 

0-i' yellow brown sand, poorly graded 
White, hard powder like Liine/calciijn 

by product 

(red bag -
Brown layer of sand, black plastic bags 

plastic) 
Alka Seltzer 

blue bags 

Black iminicip^^waste, in san( 
ige 

nd ?black) 
wood 

natrix. 
WDfYl 1/2" X 6" 

wires, rubber hose. Tide bottle, Cctrdboard boxes 

Black, solid sand (sp), w/gravel tn- a±. 
foam pad Matrix of bl ick, viscous materia J (sta^ 

(* bubbles) • 
8.5 ft water in black water to 9'T illinq hole to 6.8* 

water flowing in" 

25 

Water,leachate, filling in hole, from 8.5 ft to 6.8 ft and rising when hole filled. 
Bubbles of gas noted* Avg. OVA 12 ppra in BZ 

max 100 ppn approx. 6' in depth 

"W 1 



UHiMI; U.S. EPA 
HHnjtUf: 
MrmciMO: -• 

_ JZIQTS 
tlW>UX¥«): IIAfn N 

END N 
IXMIHCH MnMnjCNiai«DCOORD:N_ 
tliVAIIOH. lOPt* inENUi: 

TRENCH LOG FORM 

Hi mm Dump, Phasp II 
•«ETJL Of L 

IH# f A 
^Q2i 

EXCAVATOR Mathcs f Mlkc Donohue 
loo Bt; Kim Elias 
THEMCilNO: TD-? 
inENCii tENont 4. b mo 
TRENCIi TWDIH: 7 

-7U-

STRATAaiANOE 
Of WAIEl 

IEVEL 

n 
O 

OEPIM 

4 Whnd. 1/2" X 6" 

IIILZ 
TBEMCMlEWOTMim 
10 

Top soil, brcjwn silty sand, numerous roc ts 0-6" 
.qand with gravel small to large / mncrete slab 2' x 4' / 

•oancrete slab 2' x 3' 
Rrirks. nihhpl. blank sand 

Rrnwn sand matrix cobblesI 
f-indpr himk 

plywood 

(water at 4 ft) 

12 I 14 I 16 I 18 I 

bricksi concrete 
wood. wood logs 

Beer cans. 
blue ba^ 

nibber 

black sand? 
black leachate 

onuM 
QUANfllV 

REUAfW 
NO. 

IttiMAItfs. Water at 4 ft - back, no bubbles and not rising 
OVA readings averaged 4 ppm throughout excavation, 300 ppn in BZ when water reached 

f M J, 



aftMf: U.S. EPA 
noitcHijnco Dump Phase II 
moitciNO: 20026.02-1 
u»it: Q9-11-91. 
oioUt^lO: 

(XMiira uONuuCNi ano ooom.: N. 
ClCVAltON. lOPOf ifCNai: 

TRENCH LOG FORM 

MffCT, 
EXCAVATOa 
lOOBV: 

1 1 
Mathes;Mike Donohue 
K. Ellas 

~TD^ 
•fAin M_ 
END N E 

.E_ 
E 

1KNCMNO; 
inENQMENant 16 FT TO 
iRENCK wont 7 ' 

FT deep 

aiHATAaWNQE 
OF WAUH 
irvti 

OEinii 
TnENCMiENoniin) onuM 

ouANnnr 
REMAfM 
NO 

aiHATAaWNQE 
OF WAUH 
irvti 

OEinii 0 1 1 2 1 4 1 6 8^ 10 1 12 1 14 1 16 
onuM 

ouANnnr 
REMAfM 
NO 

yellow brown sand (SP) topsoil 0-6" roots U 
1 (trace white calcium) 

trace black soil 
2 white calcium/lime powder, or fine material w/ trace black soil 

hfil-Mps white powder, hard 
T black B'^il 

roots. 
4 mottled white w/ trace black. 

6 black, asphalt like material sand matric - moist. 
- hll^ nnl- visnir 

8 mottled white and black. asphalt like sand base 
mniKt-f - Rliidgp gray not solid or hard but 

10 soft-medium samd (SP) 
mottled white S blac 

12 
14 water/leachate, pared in - spot y areas 

14.5 brown organic base, siltry w/ tra :e sand - ok 

25 

»auAirfv.i Black asphalt or tar material has sand matrix with bituminous mixture 
Water near base 14 ft, spotty s pouring in - slowly. Top soil placed oh top of back filled trench 
Brown organic material at base = 14.5' - neutral material. The rest was fill. 
No.debris. 
OVA avg. 20-30 ppm in BZ lOOppm max. in I 



TRENCH LOG FORM 

atm. 
PimKCI; _ 
mmci 
riAif 
UHMcunnn 

U.S. EPA 

«mKor20026. 
. Phase II 

a>«T ^ 
CNCAVATM MaERssTC.G. 

K. Ellas— lOOBV: -TD=r 
SIMn N_ 
fNO -N E 

.E_ 
E 

IHENCHNO: -— 
iflENCH lEwom 15 nro 11 n deep 
IHENCHWWDE 

rONIlYX ur»«>UfNT OnOCXtORD.; N. 
lltVAIIOM. lOPOE IRENCIt 

SltUfACliMME 
rj*= wAirn 

lEVtl 
OEPIH 

TnENCHiENamiFi) ORUU 
aUANItlV 

KMAm 
NO. 

SltUfACliMME 
rj*= wAirn 

lEVtl 
OEPIH . i . 1 > 1 A 1 . ' 1 ' 1 • 1 • 1 • ORUU 

aUANItlV 
KMAm 

NO. 

brown sand dry/ qlass bottles;lOOml/ wood 6 
1 Hohr-ic: urxVI /filled wn^te 

bricks plastic sheets, (oharmacv) Bottles, qlass clear & brown 
2 wood 6"xl/2" plastic sheets, numerous bricks, wires 
3 . 

sand, content increasaing, occas Lonal debris 
4 

5 
sand, brown (SP) fill trace ot 

,, 
7 Qlass. bricks, vood, plastic sheets 

8 

9 

10 

11 Wet, qrav sand - fine to coarse (SW) 

ni 
t 
N 

Water 0 11 ft. Debris 6" to 5 ft. heavy & sand increase beyond 5 ft. 
No ova readings at any time. 

1 1 



ftKufcf; HUTICO bump, Fhase ll 
20026^)23 

"*i« 09-44-9J. 
(ilMtCXXlRO: 8f«n M 

END -M 
ixtNina MnNUMEMTanooooHO;N, 
llEVAllOll. lorOE IRENCIt 

TRENCH LOG FORM 

BHECT 
EXCAVAIOR 

-Of ^ 
Mathes 

iOaBV; K. Eiias 
TftENQiNO: 

.E_ 
E 

IRENQI lEuant ] 4 
IRENQI WDfIt 7* 

rrto 9 rt deep 

BlfUIACHANQC 
Of WAIER 

lEVEl 
DEPTH i 

THEMailEMOIHIFn 

8 
Dark brown si1try sand, 0-6" topsoil 
trace bricktrace wood 

10 I 12 I 13 I 14 I 
oniu ouMmrr fSMAfW 

NO 

ni 
) 

VA) 

sand 
metal wire 

bricks " numerous wood debri 
J_ 
T 

minor sand. bricks 
i, construction debris 

wires 
concrete. bricks. u-viH plasrir; riihe.c;^ iindpr hlnnk 

5 
T 

wood, dry, little sand matric radiator 

T 
T 

end of wjod & bricks - gray sandy ilTF 

house debris, no water noted 
no ova readings at any time during this excavation 

I >• 



(axfo: 
Hi mm Hi imp. Phase II 

KitujfciNo: ?nn?f».n?i 
nq-n-qi 

ni(uU)Oin: 

uoHuutut ono ooam: H_ 
tllVAIiWI. lOPOr IRENCIt 

TRENCH LOG FORM 

U.S. EPA MET. 
EXCAVATOR 
lOOBV: 

M^tn55T~M. Donohue 
K. F.I las 

TfCNCKNO: TD6 
aTAHl M_ 
END N E E 

IflENCNUNQTH. 
TRENCH vwont 

-44- FTTo 4.5 fT deep 
-7-i-

•TRATAUIANOE 
or WATER 

UVEl 
ocmi I 

brown siItv sand w/ garbage; glass, pi 

TRENCH IENQTTHFTI 

8 

brick 
1.5 sal, dark brown - black, bricks 

concrete wood log 
rubber flipper trace asohalt blade bit 

safid-
trace asphalt concrete 4 

1° I " I "IT 
Stic, cans, wood, debris, 0-1.5 I IT 

sand 
concrete trace asphalt 

uminous sand and gravel 
concrete 4'x3'x3' 

x3' tire (water pocket)' 

IMJM 
QUAXniY 

REMATM 
NO. 

20 

25 

IKMAIw;. 
pocket of water @ 4* rubbel appeared to decrease or end @ 4.5" 
Avg. 10 ppm in BZ, Max of 60ppm in BZ 

I 



UKHI: 
(tuiiEcr HimcQ DUtnp 
(naitciNO: 2QQ26.023 
iiAii nq-ii-qi 
lilM) U>0«J; SfAm H 

fNO -N 
cfjNiint unNiNJCMionocoono.:M 
lltVAION, lOPOf IRENCtt 

TRENCH LOG FORM 

U.S. EPA SHiET 1 
bCCAVATOR. 
loaaY: 

Of Mathesjc. Goodwin 
K. Ellas 

inENQINO: 
iHENniUNant 
inENCIIWOni: 

Tc=r 
FT TO J2_" 

BlfUTACiMNOf 
OF WATER 

lEVEl 
OEPTM 

TDENOIIEMITHm onuu ouANTirr MMARX 
NO. 

BlfUTACiMNOf 
OF WATER 

lEVEl 
OEPTM . 1 > 1 * i < 1 • 0 7 1 0 1 • 1 0 

onuu ouANTirr MMARX 
NO. 

0-lft toosoil, dark brown silty sand, t race gravel 
1 root/ets. noist. organic 1 

Iinm/pnlv l;^vF»rpd white calclUT carbonate cl ft uvA 
2 3^bri^ dru^riatten^, concreEe, glass , mecal sheering =20 

black material - siltv sand matrix svri gens, wood PPM 
1 nihhur i nc:ii1 ;Tf inn — Qh^ined h 

4 black bags of municipal garbage, rolls of insulition P ^ 

5 fll k;iF;el Kpr wrapper, glflss rarhoardf plflstie 

DRIW Pent, opened 

1 
1 

1 

leachate - black pouring in wnlte fillE^ w/ debi.xs> 1 
1 

1 

at 8 ft. above the leachate 
8 layer of = qray/wnite siuage material 

10 

_ 12_ _ 12_ 

25 

m 
> 

K, 

Level B trenching - see photos. 
OVA averaged lOOppm 

Leachate was black, thick, oil sheen 

11 \ 



CU€NT: 
_Hijncx> 

mojEci NO: onn 
OAIJ: 
IJM> COORD; 

CONim UONUUENI ono COORD; N_ 
lltVAIKM, lOPOE IRENUi 

TRENCH LOG FORM 

o Dunp ^p: 
BMeri Of 1_ 
cxcAVAToft Matnes 
too BY: 
IMENCIINO 

' K. F^as 
UNO; TL-2 

•iwn N_ 
END N 

.e_ 
E 

.e_ 
E 

iwENciiUNant 1,"^fTto R.S FT deep 
IRENCII YMOnt 7 ' 

BinArAOMNQE 
OF WATER 

lEVEl 
DEnn 

TRENCH lENQTH in) DRUM 
QUANniY 

IKUAAK 
MO. 

BinArAOMNQE 
OF WATER 

lEVEl 
DEnn . 1 . 1 1 1 4 1 5 6 la 1 10 1 12 1 13 

DRUM 
QUANniY 

IKUAAK 
MO. 

siltv sand rop soil 0 - 1ft., roots grav 21 PPM 
1 OVA 

plfl«;T-ir- hy prnrtlle^«? 1' thick laues - pushed out 
2 white line/ calcium carbonate - powder liKe,^ard JUppm 

water oourinq in at spots 0 2.5 ft & 3ft 
T' black sdil rubbei: bottles, plastic stri ps, bags, wood 

cardboards fi/lrvwi 
4 waterfill to 4ft., black water, let fill trench pre sampling 

5 black soil: w/ rubbei, wet, rubbei 45 I of trench 
TOfVpn 

fi loqs 

7 

8 

20 

25 

Level B. Trench, leachate collection, mills sampling also 
OVA Average 'lOOppm in BZ 
Water filled in from several seap areas int he trench 

) 
f\J 



TRENCH LOG FORM 

U.St EPA 
ptMJEcr: Hiinro Dunp/Phase 11 

a>«ET j- » 
excAVMa$BQTes 
loa BV: K. Fl ias 
infMCilMO: 

liitocoono: •tMH M_ 
fNO -N 

.E_ 
E 

inEMQINO: 
HgNCHIEMOnt IS FT TO 19 
iRENai wAoni 01 

_rT deep 

cottinm MaNiiMEMionooooRO.;N_ 
EIEVAIKW. lOP or IKHCIt 

BIIWTAaUMIE 
or WATER 
IEVEL 

TRENCH lENOTHIFTI onuu 
QUANfltY 

fVMAfM 
NO. 

BIIWTAaUMIE 
or WATER 
IEVEL 

DEPTH 
1 1 2 1 4 1 1 6 8 1 10 12 1 14 1 15 

onuu 
QUANfltY 

fVMAfM 
NO. 

Brown moist, sand with trace silt, root 3, tOpSOll 
1 

(SP) fill 
2 sand, brown, fix - medium , bricks nume rous 

black soil or asphalt and sand mixt ire 
J 

blue/black material - sand mixture w/ c ravel 
4 mav have asphalt or petroleum or t Ltuminous mixture in sand 

mutted, black/brcwn sand moi St. 
5 metal, drum flattened cobbles. heulters 

6 moist/wet qrav sand (SW) fine - coars a 

7 builders /wood 1/2' x 6' / loas / br Lcks/ w/ blk sd. 

U * 
d qrav brown sand, moist., trace qravel 
10 
11 no debris 
12 
13 
14 
lb trace water infiltratin I in @15ft V (caninq in, therefore 

wiHf^n hrE»n(-hl 

rn 
I 

* 8ft 20 ppm on OVA - Breathing zone, ** = lOGppjn on OVA Breathing zone 
collected soil samples § 2ft & 6ft intervals 
bottom at 19ft, could not go deeper, would cave back in & up to 16ft 

Leachate sample not collected due to cave ii. 



TRENCH LOG FORM 

UKNIi 
mcuEcr: 

U.S. EPA 
IIIJUCO Dump/Phase II 

muECl MO: 20026.023 
Q3=12r9i 

•HItT ^ Of j; 
EMCAVATOft "Watnfes 
loa Bf: ETiSS" 

oitucoono: •TART N_ 
fNO -N 

.f_ 
E 

M_ 
N 

THENCMNO: 
iniNCHlENaTII:. 
IfCNCtlTWDni: 

TtFT 
14 FTTo 6 ET deep 

IXMinol UOMUMENT <mO COORD.: N, 
IIEVAIION. TOPOE TRENQt 

> 
CM 

Oft 

STRATA OtANOC 
OE WATER 

lEVEl 
DEPTH T~l~f I 

TRENCH lENaTHPTI 

black brcjwn organic topsoil, silty san< 

sand w/ silt & gravel sark brown 
bricks, wood, metal pipes, debris 

w/ numerous rootlets 
10 12 14 

numerous bricKs, wcoa 

concrete slab 
in sand matrix 

water pouring in 0 5ft, - filled to 4. 

DRUM 
OUANTITY 

REMARK 
NO. 

iUppn 

bottom hole 6ft 

_ 2i. 

Collected leachate samples & duplicates. Level B protection 
Note: water flowed into trench at one spot ( 6"x4"). The flow was steady 
till_ 4.5 .ft^ 

OVA averaged S-lOppm in BZ. •1 I 



(4CKI. 
Himrx? Diimp, 

H«j(ciMO: 20Q26AQ23_ 
09=13-91-

uiMicoono: 

coNinm uoNUMCNT onoooofo: N. 
ElEVAIION. lOP Of IRCNCtt 

TRENCH LOG FORM 

U.S. EPA •ICET Cf 1 
otcAVAioft Mathes 
too BV; K« K113S 
inCNCHNO: TI.-S 

aiAHi M_ 
CNO N N 

iBtwctiiiNQm: T; mo 17 n deep 
iRCNCii «wont 7' 

BlfUTA CIIANOE 
Of WAItn 

lEVtl 

TnCNCMlE NQIIIfFn ORUU ouANnnr nCUAMN 
NO. 

BlfUTA CIIANOE 
Of WAItn 

lEVtl 
OCPTM . 1 a 1 > i 4 1 a 0 1 f i a 1 a 1 0 

ORUU ouANnnr nCUAMN 
NO. 

brown siltv topsoil, roots, gravel tree — 
1 rubbel bent drum anpty 30ppm 
7 wood sheetings, plast LC debris =KUGi 

PRIIM 
3 black. black material, asphalt mi cture w/ sand base layer max= 

stay like lOOtpn 
4 water seeping in slowly at one spot smashed 

DRUM 

5 sandy - brown & black 

6 leachate tilling in - red/broJ m thick 

8 water/leachate sand - :an 

;to 
12 GRAY TAN SD: 

1 

25 

N 
>0 

Leachate collected in level B. Thick red brown (product) leachate, oil sheen, shina. 



CUEWT: U » S« EPA 
woiEci: uinro—Dunp— 
Hnojtci MO: 2nn2fi.tE3 
W'f: 09-1 >91 
anooooflo: 

OONmn. MONUUEMT 0I«0 OOORO ; 
ElEVAIION, 10P OF IRENQk 

TRENCH LOG FORM 

•HECT. 1 OF_J_ 
ecAVAToiir~WAl^ 
UXIBVi K1 ifyT" 
TKEMCHNO: TI?6-

•TAm • M_ 
(NO -N E 

.E_ 
E 

IRENCH UNOnt J; 
tPENCii wnnk 7» 

FT TO. IT FT 

einATAaiANOE 
OF WATER 

lEVEl 
OCFTH 

TRENCKIE MQTHirn nAiMj ncu.iM einATAaiANOE 
OF WATER 

lEVEl 
OCFTH 1 2 1 4 1 8 10 1 . 1 15 GUANTIIY NO. 

ITTWI Rilty sand, trace qravcl, rocts, noist./tcp oil tVA 
1 20 

MMTPI: hWirk. pl;*5tics. cardboards, insulatien. Band nBtnx, black 
2 B.2. 

bi^- plf*?tics. fleets. 1/2" thick, nJljel 80% vBtET packet) TOftm 
3 rubbel 

4 tan sand 

5: gray tan sand (5P) f _ roedium, trace c oarse 

6 

7 

8 

in 

12 

14 

25 

m 
u 
a 

KEMMM. 

No leachate collected, Rubbel 2-4ft., leachate was seeping in at two 
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composite systems. The Modified Geomembrane/Clay cover was eliminated from consideration 
due to its higher costs. The Geomembrane cover, is the least expensive, and is the only 
acceptable single barrier system under consideration. The final selection of the cover system 
should be based on whether the slightly better performance and additional confidence derived 
from the composite Geomembrane/GCL would offset the cost of the more economical 
Geomembrane cover. 

An approximate breakout of the cost of the cover components versus the cost of the entire 
project show a range for the five alternatives analyzed between 36% - 46%. 

Potential cost saving measures which could be incorporated into the project design 
include: 1) Using onsite borrow for the random fill. This would result in a savings of 
approximately $750,000. In addition, the borrow area could be designed in a manner which 
would create wetland habitat. 2) Removing construction debris and excavating surface 
contaminated soil from the south central portion of the site and relocating this material to on top 
of the landfill proper. This would reduce the amount of random fill which would be required 
and decrease the area of the cover by 10 acres. This would result in a cost savings of 
approximately $1,500,000. 

E2 
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composite geomembrane/compacted clay cover with a sand drainage layer; 3) a geomembrane 
cover with a geonet drainage layer; 4) a composite geomembrane/geosynthetic clay liner (GCL) 

cover with a geonet drainage layer; and 5) a modified composite geomembrane/compacted cover 
with a sand drainage layer. Cross sections 1 and 2 are the two cover systems proposed in the 
FS. Cross sections 3, 4, and 5 are alternative cover systems which will also be evaluated. 
Schematic diagrams of these cross sections are shown on Figure 1. 

4. METHOD OF ANALYSIS. The Hydrologic Evaluation and Landfill Performance (HELP) 
model was used to evaluate the hydrologic efficiency of the cover systems. Models were run 
for all cross sections, including cross sections 1 and 2 which had HELP model evaluations 
performed in the FS. However, direct comparison of the HELP model results from this 
document and the FS cannot be made due to the following reasons: 

- The cross sections input into the HELP model in this docurnent will not include the 
waste layer. The evaluation of the alternatives will be based on the amount of precipitation 
infiltrating through the low permeable layer, thus eliminating the effects of uiqiredictable landfill 
waste properties from the analysis. 

- The drainage layer, which is a key component to any landfill cover, will be iiqiut into 
the model. 

- A lower SCS runoff curve number will be used. The curve numbers used in the FS, 
ranging between 87 and 95, are not appropriate for a vegetative cover. These numbers would 
erroneously overestimate the amount of runoff; thus, underestimating the amount of infiltration. 

- Layer 1 of cross sections 1 and 2 was modeled as 12 inches thick in the FS, rather 
than 18 inches as described in the text of the FS. 

Cost estimates were made for the cover materials, from the topsoil down to the low 

permeable layer for all four cover systems being analyzed. All other features, which would 
remain constant for the various covers, were not included in the estimates. These estimates are 
to be used for a relative comparison of the systems only. 

2 
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5. COVER SYSTEM ANALYSIS. 

5.1. Clav Cover (Cross Section 1). The clay cover consists of an 18 inch vegetated soil 
layer, a 6 inch sand drainage layer, and two feet of compacted clay with a hydraulic conductivity 
of 1x10"' cm/sec. This cover would prove to be the least effective of the cover systems analyzed 
in terms of limiting infiltration into the waste materials. The primary reasons for the reduced 
effectiveness of this crOss section is that it lacks an adequately sized drainage layer, the low^ 
permeable clay layer is not located below frost depth, and there is not a sufficient cover over 
the clay layer to protect the clay layer from desiccation cracking. 

The 6 inch thick drainage layer is inadequate. The EPA "Technical Guidance Document: 
Final Covers on Hazardous Waste Landfills and Surface Impoimdments" (EPA/530-SW-89-047), 
states that a granular diainage layer should have a minimum thickness of 12 inches and a 
minimum hydraulic conductivity of 1x10"' cm/sec. A drainage layer with adequate flow carrying 
properties is critical in controlling the amount of percolation through the low permeability layer, 
and thus greatly reducing the amount of potential leachate generated by the landfill. If 
precipitation which infiltrates through the cover soils is diverted off of the low permeability layer 
and not allowed to build up, percolation through this layer will not take place. In addition, a 
geotextile should be placed between the cover soils and the drainage layer to prevent fmes from 
entering into, and clogging the drainage layer. 

The HELP model shows that with Cross Section 1, the 18 inches of cover soils would 
become completely saturated during periods of heavy rainfall. This increases the amount of 
percolation through the low permeability layer, and would create slope stability concerns in the 
upper soil layers on the steeper side slopes. The presence of an adequately sized drainage layer 
would alleviate both of these problems. 

A compacted clay layer should always be placed below maximum frost penetration. The 
hydraulic conductivity of a low permeability clay layer is greatly affected due to cracking of the 
clay layer after just a few fieeze-thaw cycles. Instead of an as-constructed hydraulic conductivity 
of 1x10"' cm/sec, values in the range of Ixlfr® to IxIO"^ cm/sec is all that could be anticipated 

over the long term. This phenomenon is described by Chamberlain, E. J., Iskandar, I., and 
9 
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5.3. Geomembrane Cover (Cross Section 3). The geomembrane cover would be 
constructed with six inches of topsoil, 18 inches of select fill, a geotextile filter, a geonet, and 
a 40 mil geomembrane. 

The specified thicknesses for the topsoil and select fill are required to protect the 
geosynthetics during construction and to provide an adequate root zone for the vegetative cover. 
Providing a soil cover to frost depth is not a concern with this cover system since there are 
presently no indications that freeze-thaw cycles adversely affect the properties of geomembranes. 
The geonet was designed to maintain the amount of head buildup on top of the geomembrane 
to within the thickness of the geonet. This will help to minimize the amount of percolation into 
the waste, and prevent the cover soils from becoming saturated, which will improve the stability 
of the side slopes. A geotextile filter will be placed immediately above the geoiiet to prevent 
fines from migrating into, and clogging the geonet. 

The HELP model shows that the geomembrane cover system essentially prevents any 
percolation through the geomembrane, allowing only 0.22% of the average annual precipitation 
through the cover system. This percolation is due to a liner leakage factor which is input into 
the HELP model to simulate any minor imperfections which may be present in the geomembrane 
or seams. 

5.4. Composite Geomembrane/Geosvnthetic Clav Liner (GCL) Cover (Cross Section 4). 
This cover system consists of six inches topsoil, 18 inches of select fUl, a geotextile 

filter, a geonet, a geomembrane, and a GCL. 
GCLs consist of a thin bentonite clay layer sandwiched between two geotextile layers. 

The hydraulic conductivity of a GCL will range from 1x10^ to 1x10"'° cm/sec. The hydraulic 
conductivity of the GCL used in this analysis is 1x10"' cm/sec. 

GCLs are normally used directly underneath a geomembrane, replacing the compacted 
clay layer in RCRA Subtitle C covers; however, they can also be utilized as the primary low 
permeability layer. 

There are certain situations where GCLs perform better than Compacted clay; when 
9 

exposed to freeze-thaw conditions, wet-dry conditions, or when total or differential settlement 
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A geotextile filter was also included in this cross section, placed between the select fill 
and drainage layers. This will prevent the migration of fines from the select fill from entering 
into, and clogging the drainage layer. 

The HELP model shows that Cross Section 5 would not allow any percolation into the 
waste material! 

5.6. Summary of Cover System Effectiveness. The Clay cover system, which was 
proposed in the FS, is the least effective of the cover systems analyzed wd is not recommended. 
This is due to the lack of an adequately sized drainage layer, and the lack of frost protection for 
the compacted clay layer. After repeated freeze-thaw cycles, the clay layer will develop cracks 
and gradually lose its effectiveness in preventing percolation through the cover system. This, 
coupled with the lack of an effective drainage layer, will result in more leachate being generated 
and entering the groundwater than with the other cover systems. The flow capacity concerns 
of drainage layer are compounded by the lack of a filter which would prevent the drainage layer 
from clogging over time. These concerns are also valid for the Geomembrane/Clay cover 
system, which was also proposed in the FS. The effectiveness of this cover system is 
questionable, and also would not be recommended for use. In addition to the clay layer being 
rendered ineffective after repeated freeze-thaw cycles, the integrity of the geomembrane would 
always be in question due to the potential for damage during construction of the drainage layer. 
This problem is created by an insufficient lift thickness above the geomembrane. 

The Geomembrane, Geomembrane/GCL, and the Modified Geomembrane/Clay cover 
systems which are presented in this document, demonstrate superior effectiveness over the Clay 
cover, and equal effectiveness when compared with the Geomembrane/Clay cover system, but 
with a much higher level of confidence. The Geomembrane, Geomembrane/GCL, and Modified 
Geomembrane/Clay cover systems are similar in performance based on HELP modeling. The 
major advantage for using one of the composite cover system would be for the additional level 
of protection that the GCL or compacted clay would provide if the geomembrane would ever 
be damaged. 

Figure 2 graphically shows the average annual percolation through the covers as a 
f 

percentage of the average annual precipitation. Water balance diagrams for the various systems 
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costs are escalated to represent December 1995 dollars. 
Cpvpr CgSt/Agrg 

Clay Cover (Cross Section 1) $46,773. 
Geomembrane/Clay Cover (Cross Section 2) $71,494. 
Geoniembrane Cover (Cross Section 3) $70,832. 
Geomembrane/GCL Cover (Cross Section 4) $106,104. 
Modified Geomembrane/Clay Cover (Cross Section 5) $119,336. 
A review of the cost estimates in Appendix B assists in understanding the tradeoff of 

costs between cover components in the various systems. For example: Cross Sections 2 and 
3 are quite different in components, although they are nearly equal in cost. A major cost in 
Cross Section 2 is the clay layer. Cross Section 3 does not have a clay layer; however, it has 
additional costs with a geotextile, six inches additional select fill, and the additional cost of a 
geonet in lieu of the six inch sand drainage layer. 

The only difference in cost between Cross Sections 3 and 4 is the additional cost of the 
GCL, which is approximately $35,000/acre. 

The increase in costs of Cross Sections 5 over Cross Section 2 is what would be required 
to make Cross Section 2 an acceptable system. This includes thicker select iill and sand 
drainage layers, and a geotextile filter. 

The GCL used in Cross Section 4 is more expensive than the clay in Cross Section 5; 

however, the additional select fill, and the 24 inches of sand versus a geonet makes Cross 
Section 5 a more expensive system. 

6.4. Non-estimated Items. There are many construction features that are not covered 
in these cost estimates. However, since these items would be a constant for all cross sections, 
their exclusion does not affect the comparison of alternatives. Many of these items could not 
be accurately estimated until their need and/or design is completed. 

- Actual random fill required to bring cover to final grade 
- Gas collection system 
- Seeding 

- Shaping, removal, clearing and grubbing 
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the same manner. The difference in cover component cost between this system and the 
Geomembrane/Clay cover is $48,000. By increasing the total project cost/acre of the known 

Geomembrane/Clay estimate by $48,000, an approximate total cost for the Modified 
Geomembrane/Clay cover was obtained. 

Cover Cost/ Approx. Total 
Acre Project Cost/Acre 

$46,773. $130,000. 36% 
$71,494. $235,000. 46% 
$70,832. $235,000. 46% 
$106,104. $270,000. 39% 

$283,000. 42% 

Cover-

Clay Cover 
Geomembrane/Clay 
Geomembrane 
Geomembrane/GCL 
Mod. Geomembrane/Clay $119,336. 

9. RELOCATION OF WASTE MATERIAL. Construction debris and surface contaminated 
soils firom the south central portion of the site could potentially be relocated and placed on the. 
landfill proper. This would limit the amount of random HIl which would be required and 
decrease the area of the cover by 10 acres. This would result in a cost savings of approximately 
$1,500,000. A review of the actual type and size of debris would need to be made to better 
determine the feasibility of this proposal. A review of the Remedial Investigation Report to 
verify the depth and lateral extent of soil contamination in this area should also be performed. 

10. ENVIRONMENTAL MITIGATIGN. An environmental mitigation feature, which would 
also have a significant cost savings to the overall project, should be given consideration during 

the design phase. The construction of a cover system will normally increase both the total 
volume and the peak discharge of surface runoff leaving a site. To minimize the effects of the 
increased runoff, and the potential downstream impacts of increased sedimentation in nearby 
waterways both during construction and during normal project operations, a detention structure 
is normally constructed capable of storing a 25-year storm event. 

Currently it is being proposed to obtain 190,300 of random fill (or the buffer layer as 
it referred to in the FS) at an off-site location at a cost of $5.(X)/ for the material and hauling. 

f 

Since the Himco Dump is 58 acres in size, located on a 100 site, sufficient area is available to 
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The Modified Geomembrane/Clay cover system corrects the deficiencies encountered in 
the Geomembrane/Clay cover. These improvements include: 1) additional select fill to provide 
frost protection for the clay layer, 2) the placement of a filter immediately above the drainage 
layer, and 3) increasing the thickness of the drainage layer to provide protection to the 
geomembrane and to provide adequate internal drainage. However, due to making these 
corrections, the Modified Geomembrane/Clay cover becomes the most expensive cover analyzed 
in this document. Due to the cost of this system, it was eliminated from consideration. 

The Geomembrane/GCL cover is the most effective cover system analyzed in this 
document. This cover system, properly constructed, will not allow any percolation into the 
refuse and is slightly more effective than the Geomembrane cover, but at an additional cost of 
approximately $35,000/acre. The GCL also provides an additional level of confidence derived 
from a composite cover. 

The Geomembrane, Geomembrane/GCL, and the Modified Geomembrane/Clay cover 
systems would meet the requirements of a cover at this site. They are all comparable in 
hydrologic efficiency, and are superior to the cover systems proposed in the FS. The Modified 
Geomembrane/Clay cover is the most expensive of the cover systems analyzed in this document, 
followed by the Geomembrane/GCL, both of which are composite systems. The Modified 
Geomembrane/Clay cover was eliminated from consideration due to its higher costs. The 
Geomembrane cover, is the least expensive, and is the only single barrier system under 
consideration. The final cover selection would need to be made by the regulators, based on 
whether the slightly better performance and additional confidence derived from the composite 
Geomembrane/GCL would offset the cost of the more economical Geomembrane Cover. 
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COMPARATIVE ANALYSIS 
HIHCO DUMP SUPERFUND SITE 
CLAY ALTERNATIVE (lO'"') 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

6.00 INCHES 
0.4640 VOL/VOL 
0.3104 VOL/VOL 
0.1875 VOL/VOL 
0.3104 VOL/VOL 
0.000192000007 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

12.00 INCHES 
0.4530 VOL/VOL 
0.1901 VOL/VOL 
0.0848 VOL/VOL 
0.1901 VOL/VOL 
0.000720000011 CM/SEC 

LAYER 

LATERAL DRAINAGE LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY FM7 

6.00 INCHES 
0.4170 VOL/VOL 
0.0450 VOL/VOL 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 2.47 
4.02 

1.90 
3.89 

3.22 
3.55 

4.15 
3.63 

2.49 
2.89 

4.26 
2.55 

STD. DEVIATIONS 1.41 
2.18 

1.08 
2.03 

1.31 
1.16 

1.20 
1.93 

0.88 
1.10 

1.94 
1.24 

RUNOFF 

TOTALS 0.106 
0.042 

0.321 
0.022 

0.449 
0.001 

0.339 
0.045 

0.000 
0.005 

0.014 
0.034 

STD. DEVIATIONS 0.299 
0.162 

0.694 
0.058 

0.927 
0.004 

0.698 
0.100 

0.001 
0.021 

0.024 
0.134 

EVAPOTRANSPIRATION 

TOTALS 0.622 
4.866 

1.034 
3.601 

2.334 
3.571 

3.520 
1.993 

3.024 
1.097 

4.694 
0.704 

STD. DEVIATIONS 0.133 
1.791 

0.263 
1.532 

0.386 
0.655 

0.623 
0.404 

0.952 
0.201 

1.116 
0.119 

LATERAL DRAINAGE FROM LAYER 3 

TOTALS 

STD. DEVIATIONS 

PERCOLATION FROM LAYER 4 

0.5078 
0.4624 

0.1267 
0.1091 

TOTALS 

STD. DEVIATIONS 

0.1474 
0.1268 

0.0276 
0.0119 

0.4947 
0.3669 

0.0504 
0.1202 

0.1459 
0.1130 

0.0287 
0.0198 

0.5471 
0.2263 

0.0422 
0.1077 

0.1638 
0.1029 

0.0314 
0.0244 

0.5369 
0.1842 

0.0319 
0.1283 

0.1576 
0.1030 

0.0238 
0.0280 

0.5485 
0.2724 

0.0649 
0.2118 

0.1535 
0.1031 

0.0187 
0.0409 

0.5115 
0.3982 

0.0932 
0.1888 

0.1377 
0.1261 

0.0147 
0.0348 

*********************************************************************** 

'ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

(INCHES) (CU. FT.) PERCENT 

PRECIPITATION ^ 39.03 ( 4.424) 4102379. 100.00 424) 
& 



SNOW WATER 0.00 
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WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 
SLOPE 
DRAINAGE LENGTH 

0.0200 VOL/VOL 
0.0454 VOL/VOL 
0.009999999776 CM/SEC 
4.00 PERCENT 

400.0 FEET 

LAYER 4 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 
LINER LEAKAGE FRACTION 

24.00 INCHES 
0.4300 VOL/VOL 
0.3663 VOL/VOL 
0.2802 VOL/VOL 
0.4300 VOL/VOL 
0.000000100000 CM/SEC 
0.00100000 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
lEVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNOW WATER CONTENT 
INITIAL TOTAL WATER STORAGE IN 
SOIL AND WASTE LAYERS 

76.00 
1261284. SQ FT 

20.00 INCHES 
9.0540 INCHES 
5.6440 INCHES 
0.0000 INCHES 

14.7360 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR FORT WAYNE INDIANA 

MAXIMUM LEAF AREA INDEX »= 2.00 
START OF GROWING SEASON (JULIAN DATE) = 125 
END OF GROWING SEASON (JULIAN DATE) = 286 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

AN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.20 
72.50 

26.40 
70.90 

36.00 
64.20 

48.50 
53.20 

59.10 
40.30 

68.80 
29.10 



PRECIPITATION 

RUNOFF 

'APOTRANSPIRATION 

LATERAL DRAINAGE FROM 
LAYER 3 

PERCOLATION FROM LAYER 4 

CHANGE IN WATER STORAGE 

39.03 ( 4.424) 4102379. 100.00 

1.802 ( 2.386) 189448. 4.62 

31.667 ( 3.154) 3328405. 81.13 

5.5833 ( 0.7091) 586849. 14.31 

0.0017 ( 0.0002) 177. 0.00 

-0.024 ( 2.513) -2501. -0.06 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

(INCHES) . (CU. FT.) 

PRECIPITATION 

RUNOFF 

LATERAL DRAINAGE FROM LAYER 3 

PERCOLATION FROM LAYER 4 

HEAD ON LAYER 4 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

2.53 

1.634 

0.0191 

0.0000 

24.2 

2.65 

265920.7 

171749.6 

2009.1 

0.7 

278982.3 

0.4527 

0.1084 

FINAL WATER STORAGE AT END OF YEAR 20 

LAYER (INCHES) (VOL/VOL) 

1.07 0.1784 

3.23 0.2692 

2.53 0.4218 

1 

2 

3 

4 10.32 p 0.4300 



COMPARATIVE ANALYSIS 
HIMCO DUMP SUPERFUND SITE 
GEOMEMBRANE ALTERNATIVE 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

6.00 INCHES 
0.4640 VOL/VOL 
0.3104 VOL/VOL 
0.1875 VOL/VOL 
0.3104 VOL/VOL 
0.000192000007 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

18.00 INCHES 
0.4530 VOL/VOL 
0.1901 VOL/VOL 
0.0848 VOL/VOL 
0.1901 VOL/VOL 
0.000720000011 CM/SEC 

LAYER 

LATERAL DRAINAGE LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 

0.60 INCHES 
0.9000 VOL/VOL 
0.0500 VOL/VOL 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 2.47 
4.02 

1.90 
3.89 

3.22 
3.55 

4.15 
3.63 

2.49 
2.89 

4.26 
2.55 

STD. DEVIATIONS 1.41 
2.18 

1.08 
2.03 

1.31 
1.16 

1.20 
1.93 

0.88 
1.10 

1.94 
1.24 

RUNOFF 

TOTALS 0.019 
0.035 

0.006 
0.022 

0.003 
0.001 

0.014 
0.044 

0.000 
0.004 

0.010 
0.003 

STD. DEVIATIONS 0.069 
0.133 

0.027 
0.058 

0.008 
0.004 

0.037 
0.099 

0.000 
0.017 

0.018 
0.013 

EVAPOTRANSPIRATION 

TOTALS 0.623 
4.137 

1.032 
3.451 

2.334 
3.571 

3.544 
2.011 

3.007 
1.103 

4.501 
0.706 

STD. DEVIATIONS 0.134 
1.707 

0.259 
1.389 

0.387 
0.648 

0.637 
0.414 

0.931 
0.206 

1.263 
0.120 

LATERAL DRAINAGE FROM LAYER 3 

1.7057 
0.1477 

TOTALS 

STD. DEVIATIONS 

PERCOLATION FROM LAYER 4 

1.1743 
0.3071 

TOTALS 

STD. DEVIATIONS 

0.0074 
0.0076 

0.0005 
0.0000 

1.2073 
0.0275 

0.9301 
0.0274 

0.0069 
0.0074 

0.0001 
0.0002 

1.4827 
0.0222 

1.0744 
0.0293 

0.0076 
0.0067 

0.0000 
0.0005 

1.1555 
0.4782 

0.9050 
0.7579 

0.0073 
0.0066 

0.0000 
0.0007 

0.3662 
0.8359 

0.3044 
0.9720 

0.0076 
0.0067 

0.0000 
0.0009 

0.1482 
1.2692 

0.1818 
0.8816 

0.0073 
0.0072 

0.0000 
0.0008 

*********************************************************************** 

.AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

(CU. FT.) PERCENT (INCHES) 



COMPABATIVE ANALYSIS 
HIMCO DUMP SUPERFUND SITE 
GEOMEMBRANE/GCL ALTERNATIVE 

FAIR GRASS 

LAYER 1 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

6.00 INCHES 
0.4640 VOL/VOL 
0.3104 VOL/VOL 
0.1875 VOL/VOL 
0.3104 VOL/VOL 
0.000192000007 CM/SEC 

LAYER 2 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

18.00 INCHES 
0.4530 VOL/VOL 
0.1901 VOL/VOL 
0.0848 VOL/VOL 
0.1901 VOL/VOL 
0.000720000011 CM/SEC 

LAYER 3 

LATERAL DRAINAGE LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 

0.60 INCHES 
0.9000 VOL/VOL 
0.0500 VOL/VOL 



AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION" 

TOTALS 2.47 
4.02 

1.90 
3.89 

3.22 
3.55 

4.15 
3.63 

2.49 
2.89 

4.26 
2.55 

STD. DEVIATIONS 1.41 
2.18 

1.08 
2.03 

1.31 
1.16 

1.20 
1.93 

0.88 
1.10 

1.94 
1.24 

RUNOFF 

TOTALS 0.019 
0.035 

0.006 
0.022 

0.003 
0.001 

0.014 
0.044 

0.000 
0.004 

0.010 
0.003 

STD. DEVIATIONS 0.069 
0.133 

0.027 
0.058 

0.008 
0.004 

0.037 
0.099 

0.000 
0.017 

0.018 
0.013 

EVAPOTRANSPIRATION 

TOTALS 0.623 
4.137 

1.032 
3.451 

2.334 
3.571 

3.544 
2.011 

3.007 
1.103 

4.501 
0.706 

STD. DEVIATIONS 0.134 
1.707 

0.259 
1.389 

0.387 
0.648 

0.637 
0.414 

0.931 
0.206 

1.263 
0.120 

LATERAL DRAINAGE FROM LAYER 3 

TOTALS 1.7132 1.2142 
0.1553 0.0349 

1.4903 
0.0289 

1.1629 
0.4848 

0.3738 
0.8425 

0.1556 
1.2763 

STD. DEVIATIONS 1.1744 
0.3071 

0.9301 
0.0275 

1.0744 
0.0295 

0.9050 
0.7582 

0.3043 
0.9725 

0.1817 
0.8820 

PERCOLATION FROM LAYER 4 

TOTALS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

STD. DEVIATIONS 0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

*********************************************************************** 

/ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20 

(CU. FT.) PERCENT (INCHES) 



SNOW WATER 0.00 



WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 
SLOPE 
DRAINAGE LENGTH 

0.0200 VOL/VOL 
0.0454 VOL/VOL 
0.009999999776 CM/SEC 
4.00 PERCENT 

400.0 FEET 

LAYER 4 

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 
LINER LEAKAGE FRACTION 

24.00 INCHES 
0.4300 VOL/VOL 
0.3663 VOL/VOL 
0.2802 VOL/VOL 
0.4300 VOL/VOL 
0.000000100000 CM/SEC 
0.00100000 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 
INITIAL SNOW WATER CONTENT 
INITIAL TOTAL WATER STORAGE 
SOIL AND WASTE LAYERS 

IN 

76.00 
1261284. SQ FT 

20.00 INCHES 
9.1260 INCHES 
4.9359 INCHES 
0.0000 INCHES 

18.9750 INCHES 

SOIL WATER CONTENT INITIALIZED BY PROGRAM. 

CLIMATOLOGICAL DATA 

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND 
SOLAR RADIATION FOR FORT WAYNE INDIANA 

MAXIMUM LEAF AREA INDEX «= 2.00 
START OF GROWING SEASON (JULIAN DATE) = 125 
END OF GROWING SEASON (JULIAN DATE) ^ 286 

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT 

AN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.20 
72.50 

26.40 
70.90 

36.00 
64.20 

48.50 
53.20 

59.10 
40.30 

68.80 
29.10 



PRECIPITATION 

RUNOFF 

"IVAPOTRANSPIRATION 

LATERAL DRAINAGE FROM 
LAYER 3 

PERCOLATION FROM LAYER 4 

CHANGE IN WATER STORAGE 

39.03 ( 4.424) 4102379. 100.00 

0.163 ( 0.178) 17148. 0.42 

30.021 ( 2.919) 3155423. 76.92 

8.8654 ( 2.9994) 931814. 22.71 

0.0016 ( 0.0002) 173. 0.00 

-0.021 ( 2.529) -2180. -0.05 

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20 

(INCHES) (CU. FT.) 

PRECIPITATION 

RUNOFF 

LATERAL DRAINAGE FROM LAYER 3 

PERCOLATION FROM LAYER 4 

HEAD ON LAYER 4 

SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

2.53 

0.547 

0.0659 

0.0000 

29.9 

2.66 

265920.7 

57466.6 

6922.6 

0.8 

279059.9 

0.3532 

0.1149 

FINAL WATER STORAGE AT END OF YEAR 20 

LAYER (INCHES) (VOL/VOL) 

1 1.07 0.1784 

2 5.81 0.1938 

3 4.37 0.1820 

4 10.32_ 0.4300 
F-^6 



APPENDK B 
COST ESTIMATE SUMMARIES 



Thu 10 Nov 1994 U.S. Ann/ Com of Engineers TIME 13:03:01* 
Eff. Oote 11/04/94 MOJECT CI6935: HINCO MMP SUKREUNO SITE • ELKHART. INOIAMA 
TABLE OF CONTENTS FOUR ALTERNATIVE C0N9ARIS0N CONTENTS PAGE 1 

SUMMARY REPORTS SUMMARY PAGE 

PROJECT INDIRECT SUMMARY • LEVEL 1... .1 
PROJECT INDIRECT SUMMARY • LEVEL 2... 2 

No Deteiled Eetlmate... 

No Backup Reporte... 

• • • END TABLE OF CONTENTS 
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Th(j 10 Nov 199« U.S. Army Corps of Engfnesrs TIME 13:03:01 
Eff. Date 11/0A/94 PROJECT CI6935: HINCO DUMP SUPERFUND SITE • ELKHART, INDIANA 
PROJECT NOTES FOUR ALTERNATIVE COMPARISON TITLE PAGE 3 

MARTY AMSLER; PHONE f (800>-323-3820. 

III. BUDKTARY COST FIGURES FURNISHED BY NATIONAL SEAL COMPANY. 
A. GEOTEKTILE 

1. 6 OZ. a .06 / SF (MATERIAL ONLY) 
2. 8 OZ. 8 .08 / SF (iUTERIAL ONLY) 
3.10 OZ. 8 .10 / SF (MATERIAL ONLY) 
4. LABOR 8 .05 - .07 / SF 

B. GEONET 
1. CAPNET 8 .11 - .12 / SF (MATERIAL ONLY) 
2. PM2000 8 .11 - .12 / SF (MATERIAL ONLY) 
3. PN3000 8 .14 / SF (MATERIAL ONLY) 
4. LABOR 8 .07 - .10 / SF 

C. GEOMEBRANE 
1. 40 NIL 8 .15 / SF (MATERIAL ONLY) 
2. 60 MIL 8 .23 / SF (MATERIAL ONLY) 
3. LABOR 8 .19 / SF 

D. GEOSYNTHETIC CLAY LINER (GCL) 
1. MATERIAL 8 .50 / SF 
2. LABOR 8 .08 - .11 / SF 

f.. 8. SUGGESTION: A POTENTIAL SAVINGS OF S4.00/CY COULD BE REALIZED, IF THE 
^ BUFFER LAYER COULD BE OBTAINED ON-SITE. WETLAND MITIGATION SITES COULD ALSO 

BE CREATED AT THE BORROW AREAS. 

LABOR ID: CI697 9UIP ID: MR0054 Currency LARS CREW ID: MRONAT MR0N93 



t 

Thu 10 Nov 19M 
Eff. Date 11/04/94 

U.S. Arm/ Corps of Enolneers 
PROJECT CI6935: HtNCO DUMP SUPERFUND SITE - ELKHART, INDIANA 

FOUR ALTERNATIVE COHPARISON 
•• PROJECT INDIRECT SUMNART • LEVEL 2 

TIME 13:03:01 

SUWURT PAGE 2 

GUANTITY UOM DIRECT OVERHEAD HONE OFC PROFIT BOND TOTAL COST UNIT COST 

AA GEGNENIRANE (SECT. 3) 

AA BA 6" TOPSOIL 48400.50 CY 378,131 37,813 8,319 33,941 4,582 462,786 9.56 
AA CA 18" SELECT FILL 145200.00 CY 769,937 76,994 16,939 69,110 9,330 942,308 6.49 
AA DA GEOTEXTILE 290400.00 SY 451,629 45,163 9,936 40,538 5,473 552,739 1.90 
AA EA GEONET 290400.00 SY 660,866 66,087 14,539 59,319 8,008 808,819 2.79 
AA FA GECMENBRANE 290400.00 SY 1,211,941 121,194 26,663 108,784 14,686 1,483,268 5.11 

TOTAL CEOMEMBRANE (SECT. 3) 60.00 ACR 3,472,505 347,250 76,395 311,692 42,078 4,249,921 70832.01 

BA GECMENBRANE/GCL (SECT. 4) 

BA BA 6" TOPSOIL 48400.50 CY 378,131 37,813 8,319 33,941 4,582 462,786 9.56 
BA CA 18" SELECT FILL 145200.00 CY 769,937 76,994 16,939 69,110 9,330 942,308 6.49 
BA DA GEOTEXTILE 290400.00 SY 451,629 45,163 9,936 40,538 5,473 552,739 1.90 
BA EA GEONET 290400.00 SY 660,866 66,087 14,539 59,319 8,008 808,819 2.79 
BA FA CEOMEMBRANE 290400.00 SY 1,211,941 121,194 26,663 108,784 14,686 1,483,268 5.11 
BA FB CEOSTNTHETIC CLAT LINER (CCD 290400.00 SY 1,729,197 172,920 38,042 155,213 20,954 2,116,325 7.29 

TOTAL GEOMEMBRANE/GCL (SECT. 4) 60.00 ACR 5,201,701 520,170 114,437 466,905 63,032 6,366,246 106104.09 

-Tl 
1 CA CLAY COVER (SECT. 1) 

\Ai CA AA 6" TOPSOIL 48400.50 CY 378,131 37,813 8,319 33,941 4,582 462,786 9.56 
CA AB 12" SELECT FILL(PART OF TOPSOIL) 96840.00 CY 513,503 51,350 11,297 46,092 6,222 628,465 6.49 

/ CA AC 6" SAND DRAINAGE LATER 48420.00 CY 374,783 37,478 8,245 33,641 4,541 458,689 9.47 
CA BA 24" CLAY FILL 193602.00 CY 1,026,593 102,659 22,585 92,147 12,440 1,256,424 6.49 

* TOTAL CLAY COVER (SECT. 1) 60.00 ACR 2,293,011 229,301 50,446 205,821 27,786 2,806,364 46772.74 

DA GEOMEMBRANE/CLAY (SECT. 2) 

OA AA 6" TOPSOIL 48400.50 CY 378,131 37,813 8,319 33,941 4,582 462,786 9.56 
DA AB 12" SELECT FILLCPART OF TOPSOIL) 96840.00 CY 513,503 51,350 11,297 46,092 6,222 628,465 6.49 
DA AO 6" SAND DRAINAGE LAYER 48420.00 CY 374,783 37,478 8,245 33,641 4,541 458,689 9.47 
DA AE CEOMEMBRANE (40 MIL.) 290400.00 SY 1,211,941 121,194 26,663 108,784 14,686 1,483,268 5.11 
DA BA 24" CLAY FILL 193602.00 CY 1,026,593 102,659 22,585 92,147 12,440 1,256,424 6.49 

TOTAL GEOMEMBRANE/CLAY (SECT. 2) 60.00 ACR 3,504,952 350,495 77,109 314,604 42,472 4,289,632 71493.87 

EA MODIFIED GEOMEM./CLAY (SECT. 5) 

EA AA 6" TOPSOIL 48400.50 CY 378,131 37,813 8,319 33,941 4,582 462,786 9.56 
EA BA 30" SELECT FILL 242040.00 CY 1,283,440 128,344 28,236 115,202 15,552 1,570,774 6.49 
EA CA GEOTEXTILE 290400.00 SY 451,629 45,163 9,936 40,538 5,473 552,739 1.90 
EA DA 24" SAND DRAINAGE LAYER 193620.00 CY 1,498,669 149,867 32,971 134,521 18,160 1,834,187 9.47 
EA EA CEOMEMBRANE (40 MIL.) 290400.00 SY 1,211,941 121,194 26,663 108,784 14,686 1,483,268 5.11 
EA FA 24" CLAY FILL 193602.00 CY 1,026,593 102,659 22,585 92,147 12,440 1,256,424 6.49 

TOTAL MODIFIED GEOMEM./CLAY (SECT. 5) 60.00 ACR 5,850,404 585,040 128,709 525,132 70,893 7,160,178 119336.30 
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REMEDIAL ACTION 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 

APPENDIX G 
ENVIRONMENTAL CALCULATIONS 

G - 1 



TABLE 1 
HIMCO DUMP SITE, ELKHART, INDIANA 

VOCs DETECTED IN MASS GAS SAMPLES DURING REMEDIAL INVESTIGATIONS, PHASE 
AND THEIR CALCULATED EMISSION RATES 

(OCT.90-FEB.91) 

. woignt «Sci 
Methyl chloride 1100 0.00110 1.10000 50.49 0.53377 -24.0 -11.2 6.9E-08 0.109 
Vinyl Chloride 8600 0.00860 8.60000 62.50 3.37120 -13.9 7.0 5.4E-07 0.850 
Methylene Chloride 80 0.00008 0.08000 84.93 0.02308 40.2 104.4 5E-09 0.008 
Acetone 26 0.00003 0.02600 58.08 0.01097 56.5 133.7 1.6E-09 0.003 
Carbon Disulfide 300 0.00030 0.30000 76.14 0.09653 46.3 115.3 1.9E-08 0.030 
1,1 -Dichloroethylene 86 0.00009 0.08600 96.94 0.02174 37.0 98.6 5.4E-09 0.009 
1,1 -Dichloroethane 150 0.00015 0.15000 98.96 0.03714 57.3 135.1 9.4E-09 0.015 
1,2-Dichloroethene-Total 1300 0.00130 1.30000 8.1E-08 0.128 
1,1,1 -T richloroethane 300 0.00030 0.30000 133.41 0.05509 74.0 165.2 1.9E-08 0.030 
Trichloroethene 370 0.00037 0.37000 131.39 0.06899 87.2 189.0 2.3E-08 0.037 
Benzene 140 0.00014 0.14000 78.11 0.04391 80.1 176.2 8.7E-09 0.014 
Tetrachloroethene 1400 0.00140 1.40000 165.83 0.20684 121.2 250.2 8.7E-08 0.138 
Toluene 600 0.00060 0.60000 92.14 0.15954 110.6 231.1 3.7E-08 0.059 
Ethyl Benzene 700 0.00070 0.70000 106.17 0.16153 136.2 277.2 4.4E-08 0.069 
Styrene 10 0.00001 0.01000 104.15 0.00235 145.2 293.4 6.2E-10 0.001 
Xylenes 1300 0.00130 1.30000 106.17 0.29999 139.1 282.4 8.1E-08 0.128 

1E-06 

(T) 
I 

or 
Use a safety factor of 2, then Total VOCs emitted per year 

or 
• From Lange's Handbook of Chemistry, 1967; Physical Constans of Organic Compounds 

Boiling Points are given at atmospheric pressure, 1 Atm, (760 mm of Mercury) 
• • ppm @ 25degC (77deg F) and 1 atm 
*** Flow rate= 1,100 cfm. 

594 Ibs/yr 
0.30 ton/yr 
0.59 ton/yr 
3.25 lbs/day 

NOTES: 
FlowRate= 1,100 cfm 
1 cubic meter = 1,000 liters 
1 ng/l= 1x10 *-6 mg/l 
ppm by volume = (cone (mg/m3)x24.5)/molecular weight 
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CEimo-OC (200) 16 Hovember 1992 

MEJ^RANDUM FOR CEMRO-ED-MB (SHARON, J. LYBARGER) 

SUBJECT: Recen-t ITPDES Storn Water Discharge Remit Regulatloiih 

1. ; Your Office recently asked Office Of' Counsel to reyiew^eeveral 
issues which have arisen in opnnecrtion . vith Omaha- OlB^jt-iOt's 
compliance with the subject regulations ., and the: District's 
Implementation of the Corps NPDES policy * We previously .'xespdilded 
to ;three of yoxxr four questions by Memorandum dated 14 vSeptember 
19%2. You also posed the general question of whether an MPDES 
permit pursuant to the Clean Water Act would, be required fbr work 
oni^n NPL site. 

2. if The Glean Water Act generally provides that '*the discharge of 
any poalutant by any person shall be' .unlawful"; except as in 
compliance with the Act. 33 U.S.C.S. Section 1311(a) ̂ The. term 
"discharge of any pollutant" means "any addition of ahy polldtant 
to navigable waters from any point sourde* . • 33 U.S.C.S. 
Section 1362(12). The Act therefore rewires that permits to 
discharge be obtained, including permits for storm water 
discharges, unless an exception applies. Generally speaking, then, • 
the Corps of Engineers is obligated to obtain permits' for its 
discharges unless an exception exists. 

3. To answer the question whether KPOES permits or other 
permits must be acquired for work on an NPL site, one must look to 
the appropriate sections of the Comprehensive Environmentatl 
Response, Compensation and Liability Act (CERCLA, or mox^ 
commonly "Superfund"), 42 U.S.C.S. Section 9601, et sed. 
Stibsection 9621(e) (1) of the Cleanup Standards section states; "No 
Federal, state, or local permit shall be required for the portion 
of ,'any removal or remedial action conducted entirely on site, where 
such remedial action is selected and carried out in compliance with 
this section." The key, therefore, is that permits are not 
required provided that Section 9621 -as a whole is followfed.-.: 
Section 9621 consists of six s\ibsections: (a) Selection ,vof ̂  
remedial action; (b) General rules; (c) Review; (d) Degree of 
cleanup; (e) Permits and enforcement; and (f) State involvement. 
Subsection 9621(a) also clarifies that "[t]he President shall 
select appropriate remedial actions determined to be necessary to 
be carried out under Section 104 [42 U.S.C.S. Section 9604} or 
secured under Section 106 [42 U.S.C.S. Section 9606] which are in 
accordance with this section and, to the extent practicable, the 
National Contingency Plan, and which provide for cost-effective 
response." Implementing regulations conceiming permits' are found 
in the Code of Federal Regulations. 40 C.F.R. Section 300.400(e): 
expresses EPA regulations concerning permit requirements as 
follows: 

<S-9 Fnc /. I 
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SU|^ECT: Recent KPOES Storn water Discharge Permit Regulations 

s; 
'•j 

(1) No federal» state, or local permits are required for 
on-site response actions conducted pursuant to CERCIA 
Sections 104, 106, 120, 121, or 122. The term on-!>slte 
means the areal extent of contamination and all suitable 
areas In very close proximity to the contamination 
necessary for Implementation of the response action* 

(2) Permits, if required, shall be obtained for all 
I response activities conducted Off-site. 

40|| C.F.R. Section 300.700(c)(5) goes on to clarify that the 
"fallowing provisions of this part are potentially applicable to 
prfvate party response actions: . . . (iii) . . .* (e) (on permit 
retirements) except that the permit waiver does not aoplv to 
prfvate party response actions: . ..." (Emphasis added.) 
However, the permit waiver is interpreted to apply to ''federal 
facility cleanups conducted pursuant to CERCIA section 120(e), 
which are also selected and carried out in compliance with CERCIA 
set^oi^ 121 rsee CERCIA section 120(a) (2)]". 55 Fed. Reg. 8689 
(1990). This regulatory interpretation tracks relevant language 
found on page 242 of the Bouse Conference Report No. 99-962 
regarding SARA which states . .CERCLA, together with RCRA, 
requires Federal facilities to comply with all Federal, State and 
local requirements, procedural and substantive, including fees emd 
penalties, except as provided in section 121." 1986 U.S. Code 
Cong. & Ad. News 3335. Therefore, although the Department of 
Defense must comply with CERCIA "in the same manner and to the same 
extent, both procedurally and substantively, as any nongovernmental 
entity," 42 u.s.c.S, Section 9620(a), the Department of Defense is 
not considered to be a "private party" for purposes of the permit 
waiver, geg. State of Colorado v. United States Department of the 
Armv. 707 F. Supp. 1562, 1568 (D- Colo. 1989) (Subsection 
9621(e)(1) exempts CERCIA sites from "having to acquire state or 
federal permits for remedial action conducted on site". 

4. Does the permit waiver for federal actions apply on any "site" 
or only on "NPL sites"? The regulations clearly state that no 
permits are required "for on-site response actions conducted 
pursuant to CERCIA sections 104, 106, 120, 121 or 122". 40 c.F.R. 
Section 300.400(e) . There is no explicit requirement that the site 
in question be included on the National Priorities List. At least 
one federal court has held that "NPL listing is not a general 
requirement under the NCP". state of New York v. Shore Realty 
Corp.. 759 F.2d 1032, 1046 (2nd Cir. 1985). "Congress did not 
intend listing on the NFL to be a requisite to all response 
actions." ^d, at 1047. 

C>-ID 
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CT: Recent NROES Storm Water Discharge Permit Regulations 

5. i; Therefore, from a reading of the law it appears that a permit 
is unnecessary for a response action provided, that: 

^ (1) The action is conducted pursuant to CERCIA sections 120 
an<ij|il21; 

(2) The National Contingency Plan is followed; 

|; (3) The action is cost-effective; and 
fej; 
(4) The action will be conducted entirely on site. 

Not^ the concern, however, that NPDES-type discharges may, under a 
specific factual scenario, be made to receiving waters outside the 
"site*', and that therefore it may be a reasonable interpretation 
tha^ the remedial action is not being carried out "entirely on 
sitjie". This is a hypothetical situation, to be sure, but it may 
arise under a given set of facts, and for this reason care should 
beltaken to examine the necessity for any permits, including NPDES 
pejpniits, on a site-specific basis, rather than rigorously relying 
on|a general information memorandum of this type. f 
6. y If you have any comments 
undersigned at extension 4058. 

or questions. 
Thank you. 

please contact the 

STANLEY^. TRAC 
Assistant District Counsel 

&-II 



Himco Dump Simerfund Site Seaion No.: 4.0 
Final Remedial mvestigation Report Date: August 1992 

4.5.2.3 Semi-Volatile Organic Compounds (SVOCs) 

SVOC ranges found in sediment samples are summarized in Table 4-26, which indicates 
that four SVOCs were detected above detection limits. The concentration of SVOCs by 
sample location is presented in Figure 4-23. SVOCs were detected at randorri locations 
and at consistently low concentrations (less than 220 ug/kg). Therefore, the impact of site-
related SVOCs on the sediment at the site is minimal. 

4.5.2.4 Pesticides/PCBs 

Pesticides or PCBs were not detected in any sediment sample collected during the RI. 

4.6 WASTE MASS GAS 

Fourteen waste mass gas samples were collected during Phase I RI activities and analyzed 
for VOCs. Sampling procedures are described in Section 2.4. The waste mass gas samples 
were analyzed for VOCs. 

U_ 
VOC concentration ranges found in waste mass gas samples are summarized in Table 4-27. 
Table 4-27 also summarizes the number of waste mass gas sample locations, and the 
number of samples in which each VOC was detected. 

Sixteen VOCs were detected in the 14 waste mass gas samples collected. The VOCs 
detected were (maximum concentration detected in parentheses): chloromethane 
(1,100 ng/1), vinyl chloride (8,600 ng/l), methylene chloride (80 ng/1), acetone (26 ng/1), 
carbon disulfide (300 ng/1), 1,1-dichloroethene (86 ng/1), 1,1-dichloroethane (150ng/L), 
1,2-dichloroethene (total) 1,300 ng/1), 1,1,1-trichloroethane (300 ng/1), trichloroethene 
(370 ng/1), benzene (140 ng/1), tetrachloroethene (1,400 ng/1), toluene (600 ng/1), ethyl 
benzene (700 ng/1), styrene (10 ng/1), and xylenes (total) (1,300 ng/1). 

Figure 4-24 presents the locations of the waste mass gas samples along with the total VOC 
concentrations at each sample location. This figure shows that total VOCs were detected 
in all samples collected. However, the concentration of total VOCs was less than 1 ug/1 in 
12 of the 14 samples. 

Waste mass gas sample 1T-05 contained 9,766 ng/1 total VOCs. The main contributors to 
this total VOC concentration were vinyl chloride (4,000 ng/1), total 1,2-dichloroethene 
(1,300 ng/1), total xylenes (1,300 ng/1), and chloromethane (1,100 ng/1). 

EncI' 2. 
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SERVICE BULLETIN 

Calgon Carbon's Vapor Pac Service meets Industrial needs 
for cost-effective removal of volatile organic compounds (VOCs) 
at air emission sources. 

The Vapor Pac Service features a small, easily transportable 
adsorber which contains 1,800 pouhdsof activated carbon. The 
adsorber can handle air flows up to 1,000 cfm. 

Designed to remove both toxic and non-toxic VOCs, the 
adsorption system is especially useful for short-term projects 
and for treatment of low volume flows that contain low to 
moderate VOC concentrations. Common applications include 
VOC removal from process vents, soil remediation vents, and air 
stripper off-gases. 

To accommodate a wide variety of process conditions, 
Vapor Pac adsort>ers are available in two basic designs: a 
polyethylene model that offers excellent corrosion-resistance, 
and a stainless steel model than can withstand higher tempera
tures, and slight pressure or vacuum conditions. 

Calgon Carbon provides the adsorber, carbon, spent car
bon handling and carbon reactivation (after the carbon meets 
the company's acceptance criteria) as part of the Vapor Pac 
Service. Ductwork and fans are the only equipment requiring a 
capital expenditure by the user. 

When cart>on becomes saturated with VOCs, the system is 
replaced with another adsorber containing fresh carbon. 

By utilizing this unique service, users can generally achieve 
VOC removal and regulatory compliance objectives, minimize 
operating costs, and eliminate maintenance costs' (as the 
equipment is owned and maintained by Calgon Carbon). Fur
thermore, because organic compounds are safely destroyed 
through the carbon reactivation process, costs and regulations 
typically associated with waste disposal can be eliminated. 

Please contact a Calgon Carbon Technical Sales Represen
tative to learn more about the advantages of the Vapor Pac 
Service for your specific VOC control needs. 

'Damage to Vapor Pac Unit caused by negligence or misapplication 
is the responsibility of the user. 

FEATURES AND BENEFITS OF 
VAPOR PAC SERVICE 

• Adsorbers are specifically designed for ease of installation 
and operation. 

• Adsorbers are available in plastic (polyethylene) and 
metal (stainless steel) construction to accommodate a 
wide variety of applications. 

• System can be operated in series or parallel mode or a 
combination of both modes to handle a variety of flowsand 
concentrations. 

• System exchange eliminates on-site carbon handling. 
• Recycling of spent carbon eliminates disposal problems. 
• Capital expenditure is eliminated since Calgon Carbon 

Corporation owns and maintains equipment. 

VAPOR PAC (PLASTIC) 
SPECIFICATIONS 
Vessel dimensions: x 447/ x BW 
Inlet & discharge 

connections: 6" PS 15-69 duct flanges 
Carbon volume: 60 cu. ft. (1800 lbs) 
System shipping weight: .New - 2200 lbs 

Spent - 4000 lbs 
Temperature rating: ISOTmax 
Static pressure rating above 

carbon ievei: 20* W.C. max 
Vacuum pressure rating above 

carbon level: 2" W.C. max 

All units shipped F.O.B., Pittsburgh, Pennsylvania 

MATERIALS OF CONSTRUCTION 
Vessel: Polyethylene 
Frame: Carbon steel coated with 

Sherwin Williams Tile Clad II 
Inlet flanges, elbow, septum: PVC 
Discharge flange: Polyethylene 
Fasteners & bottom valve support plate: Steel, plated 
Sample fittings & sample canister: PVC 

VAPOR PAC (STAINLESS STEEL) 
SPECIFICATIONS 
Vessel dimensions, diameter: 5' 

height: 7'3" 
Inlet & discharge 
connections: 8" PS 15-69 duct flanges 

Carbon volume: ...60 cu. ft. approx. (1800 lbs) 
System shipping weight: New - 2840 lbs 

Spent - 4640 lbs 
Static pressure rating above 
carbon level: 15 psig 

Vacuum pressure rating above 
carbon level: Full 

All units shipped F.O.B., Pittsburgh, Pennsylvania 

^ncj. 3 
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MATERIALS OF CONSTRUCTION 
Vessel 316L stainless steel 
Skid and support frame: 304 stainless steel 
Inlet flanges, elbow, septum: 316L stainless steel 
Discharge flange: 316L stainless steel 
Fasteners & bottom valve 

support plate: ..Steel, plated 
Sample fittings & 

sample canister: 316L stainless steel 

VAPOR-PAC UNIT PRESSURE DROP 
UPR.OW WITH 1800LBS., 4x10 MESH CARBON DENSE PACKED 

400 500 «00 TOO 
FLOW (CRM) 

CAUTION 
Wet activated carbon preferentially removes oxygen from 

air. In closed or partially closed containers and vessels, oxygen 
depletion may reach hazardous levels. If workers are to enter a 
vessel containing activated carbon, appropriate sampling and 
work procedures should be followed, Including all applicable 
federal and state requirements. 

For information regarding human and environmental expo
sure, call Calgon Carbon's Regulatory and Trade Affairs per
sonnel at (412) 787-6700. 

INSTALLATION INSTRUCTIONS 
See Bulletin #27-199 for details on how to install a Vapor-Pac. 

SAFETY CONSIDERATIONS 
See Safety Bulletin #27-198 for important safety considerations. 

OPTIONAL EQUIPMENT 
Inlet and outlet flange connectors for ANSI hose connections. 

For additional information, confacf 
Calgon Carbon Corporation, 

Box 717, Pittsburgt), PA 15230-0717, 
Phone (414) 787-6700 

^CALGO^^ 

CALGON CARBON CORPORATION 
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CALGON VAPOR-PAC SERVICE UNIT 
INSTALLATION INSTRUCTlbNS 

GENERAL DESCRIPTION 
Vapor-Pac Service Units are designed to remove volatile 
organic compounds from various vapor streams using 
granular activated cart>on adsorption. Each unit contains 1800 
lbs of vapor phase granular activated carbon and is capable 
of handling flows up to 1000 cfm. Vapor-Pacs may be 
operated in a series or parallel mode. 
INSTALLATION INSTRUCTIONS 
The Vapor-Pac service unit is shipped rrady to install. Ex
amine it to ensure that damages have not occurred in ship
ment and that all hardware is tight. 

Prior to connecting the unit, the bin should be placed on 
a level accessible area as near as possible to the emission 
source. If the unit is to be anchored, it is suggested that 
suitable material (6" channel, 56" in length minimum) be 
used. This can be either inserted through the fork chaimel 
or laid across the base frame. These can then be bolted to 
the floor. 

PLASTIC UNIT 
Remove the flange protection covers by hand — DO NOT 
CUT. Loosen the top discharge lid by twisting to one side, 
then lift out. Inspect the carbon top surface because in tran
sit the carbon bed may have shifted. Level the top surface, 
if needed, then reinsert the lid and twist it to lock it in place. 

The unit is supplied with six-inch PS 15-69 flanges, both 
inlet and outlet, as standard connections. 
METAL UNIT 
The unit is supplied with both inlet and outlet eight-inch PS 
15-69 flanges. 

All that is needed for connection to a system is flanged 
ductwork or flexible ventilating hose. All ductwork to the 
unit should be self-supporting, eliminating stress on the 
flanges. Exhaust ducting can be vented directly to the 
atmosphere with suitable rain shield protection or tied into 
an existing stack. Optional adapter flanges are available for 
both systems. 

Before starting the unit on-line, ensure that the following 
specifications are not exceeded: 

Temperature rated 
Static pressure rated above 

carbon level 
Vacuiun pressure rated above 

carbon level 

PLASTIC 
150»F max 

20" max 

2" max 

METAL 

15" inax 

Full 

VAPOR-PAC OMIT PRESSURE DROP 
UPPLOW WITH 1S00 LBS. 6 i 1« CARBON 

0.4 0.6 0.6 1 1 2 

(THOUSANOS) FLOW (CFM) 

• If the inlet is equipped with a sample canister, follow the 
iiistallation instructions provided with the device. 

• After it has been determined that the carbon is spent, 
disconnect the ductwork and remove the unit from the 
on-line positiori. Reinstall the flange protector covers. 

• Return shipping instructions should be obtained through 
your Calgon Carbon sales representative. 

SAFETY CONSIDERATIONS 
See Safety Bulletin #27-198 for important safety consid
erations. 

For additional information contact Calgon Carbon Corporation, 
P.O. Box 717, Pittsburgh, PA 15230-0717. Phone Number 412-787-6700. 

CALGON CARBON CORPORATION 
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CARBONAIR INVIRONMeNTAL tVSTBMS, INC. 
6040 MONTICCLLO LANS 
MAPU GROve, MINNeSOrA 
6536^547 
612I42S>20S2 B00*a2B>4e9g 
FAX ei2'43$«ee63 CARBONAIR' 

OMROMMDirAL 8VST8MS FAX 
Mr. Obin Nalbant Date: December 5. 1996 
Department of the Army 
Conia. of Engineers, Omaha District 
216 North 17 th Street 
Omaha, NE 68102-4978 
Tel: 402-221-4872 
Fax: 402-221-3842 

Dear Okan: 
Here Is the modeling and Information you requested on vapor phase carbon. Sorry for the delay. 
Below is a description and pricing, literature and model are attached. 

Deacrlption/Prlckrtg 
(2) Carbonair model GPC 48 Vapor Phase carbon vessels $32,500.00 
Each Includes: Carbon steel construction with epoxy paint lining inside and out 

5,000 lbs of 8x30 mesh reactivated cartK>n per each vessel 
Flow of 1300 cfm 
(4) 8" quick connect Inlets 
16" discharge 

Note: At 550 cfm and ISS'F. (2) GPC-48 units In series will last 71 days, but phloromethane, vinyl 
chloride, methylene chloride, acetone, carbon disulfide and 1,1-DOE will not be effectively removed 
arid will pass through tfie caibon. 

In response to your questions in your fax dated 11/15/95: 
1. Reaodvated or virgin carbon is not effective for removing H2S. An impregnated carbon must be 
used Which will react with the H2S. The carbon cannot be reactivated like other vapor phase 
carbon. I have included some information on impregnated carbon for H2S removal. 
2. The compounds with a low boiling point (methylene chloride, vinyl cloride and DCE) will not be 
effectively removed 
3. Yea, to determine how fast the mass transfer zone moves through the veesele, which will give an 
accurate time for usage. Although two vessels are not necessary. 

General Conditions 
1. This proposal Is subject to attached terms and conditions. 
2. Terms of payment ere Net 30 days. 
3. Proposal and pricing valid for 30 days from the date of this proposal. 
4. This proposal and pricing are based on our interpretation of the sections of the sections of the 
HIP or specification that have been made available to us. Exceptions have been noted where ever 
possible. In the event of a conflict between the language in the specification and the proposal, the 
language in the proposal takes precedence and Is the basis of the proposed pricing. Carbonair 
reserves the right to reject any order based on differences in pricing. Carbonair reserves the right to 
reject any order based on differences in interpretation of the specification, or for any reason at the 
time that an order is tendered. 
5. Certxxtalr will not initiate work without a fully executed contract or purchase order. Fabrication 
Will not be initiated until complete submittal approvals have been received. 
6. Submittals will be provided yvlthin two weeks of receipt of a fully executed contract or purchase 
order. 
7. Equipment can generally be shipped within 6-8 weeks after receipt of completely approved 
submittals. Lead time will be updated at the time of order execution. 
8. Shipping charges are not Included in the prices quoted unless explicitly stated In the proposal. 
Actual freight costs will be pre-paid and added to the invoice. 
9. Sales tax is not included in the prices quoted. Where required sales tax will be added to the 
invoice. 

(S-i« 
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If you havs any questions or comments concerning this information, please feel free to give me a 
call at 800-526-4999 or 800-526-4999. Thank you for the opportunity to bid on this project. 

Garth H 
Regional Manager, Southeast 

6-/9 
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c GPC Series Gas Phase 
Carbon Adsorbers 

GPC gu phase carbon adsorbers are designed 
to provide efficient^ economical means to control 
odM, toxic vapors and corrosive gases. Several 
types of activated carbons are available for a variety 
of applications. Untreated activated carbons remove 
organic toxic gases such as trichloroethene, perctaloro-
ethene, benzene, toluene, etfaylbenzene, xylenes and 
hydiDcarbons. Chemically tseated activated carbons 
remove specific gases such as hydrogen sulfide, 
BUlfiir dioxide, nitrogen oxides, haiogeiu, mercury, 
aldeh^es and mercaptans. 

Specfflcations for each model are listed on 
reverse side. 

GPC 3 is ideal for controlling toxic vapor and 
corrosive gas vented bom sources of small volume 
emission (storage tanks, reactor vessels, sewage 
treatment plants). 

GPC 4 andftare designedapedflcally to control 
toxic vapor and corrosive gas vented from storage 
tanks, reactor vessels, sewage treatment plants and 
other sources of smsD volume emission. Welded steel 
construction provides exceptional strength and 
durability. Hie units are forkUft compatible for 
troubie>tee transportation and quick instaliation. 
Interiors are double-coated with a corrosion-resistant 
epoxy poiyamkie, ideal for the coiiosive and abrasive 

GPC 48 

conditions of gas phase service. Suitable 
for any gas phase application, including 
air stripper and soil venting off-gas 
treatment 

GPC 12, GPC 20 and GPC 48's 
welded steel construction provides 
exceptional strength and durability 
while the skid fflonntiiig and forkiiit 
compatibility make transportation and 
installation quidc and trouble free. 
Interior is double coated with a 
corrosive-resistant epoxy polyamide, 
ideal for the eofiosive and abiaaive 
conditions of gas phase service. Suit
able for any gas phase application, 
including air stripper and sofl 
venting off-gas treatment. 

GPC 70 and GPC UO are 
among the largest gas phase carbon 
adsorbers available. Welded steel con
struction provides exceptional strength 
and durability, while the integrated 
lifting eyes and ToU-off truck feature 
make tranapoitation and installation 
quick and trouble free. Interior is 
double coated with a corrosion-
resistant epoxy polyamide, ideal for 
the corrosive and abrasive conditions 
of gas phase service. 

OPTIONS 
Materials of constniction. 
lype of carbon. 
BIower(8) and controls. 
Humidity control 
InfluenVeffluent ducting. 
Additional sampling couplinp and valves. 
Discharge stacks. 

SPECIFICATIONS 

Listed on other ride. 

, fK. kv 
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SPECmCATlONS 
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S NVmOIIMOnU. SVSIBHS 

;^«40WaiilioeBoUnn 
^ tipls OioM, MM S63SM547 

U-42S^2992 80a«2»4999 
RxBU42M8a2 

MODELS CFC3 CVC3H 0PC3.B5 ores CK6 CPCI2 CPC20 CPC48 CFCTO 071120 

DUIENSOKS irh'OD 
(0.62 n) 
J6*/rH 
(0.43 m) 

247i-aD 
(062111 
367/M 
(001 111 

267/OD 
(072 •) 
367/H 
(OOSm) 

24'L*24*W 
X46>H 
(0.Aiiix0.6in 
XUB) 

33*LX33"W 
X6S7/K 
(OJnsOJm 
X 1.7 n) 

4'Lx4W 
XTM 
(1.2 mx 12 01 
x2.i n) 

S'LxSW 
X6'H 
(I.SnxlJ>(i 
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DffLxb^'W 
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(2.6nx3.0in 
xi.Om) 

it/BfJ-: Lx S'W 
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x2Jni) 
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:(5i)mx3.4n 
X2.4 nl 

BHJAREA 2:7K.tL 
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2.7t(|. IL 
(0.26 iq. HI) 
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{0J4«l.ni) 

6 sq.ft. 
l"7sq.«i) 
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12 sq.ft. 
|].l2iq.iii) 
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(lUKisqin) 
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120 sq. A. 
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(0.6-6 ni'fniln.) 

36-360 cbn 
(t-IOn/yniliL) 

40-400 cfsi 
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76760 cfn 
(2-Z0in>/Qdn.) 
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200-2000 cfiD 
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480-4800 rfn 
(14-140 B/ynSn.) 

700-7DCOeltn 
(20-200 m'/Mn.) 

i2«>-12£OOcrsi 
<34-340 ni'/Dilii.) 

CAMON 
CATAOn 

ISO Of. 
(6Bk0 

ISO lbs. 
(MtW 

250 lbs. 
(iwiw 

300 lbs. 
(136 kO 

750 Ita. 
(341 kg} 

1.500 lbs. 
(681 kg! 

2000 lbs. 
(406 kg) 

9,000 lbs. 
[2J70kgl 

10.000 lbs. 
(4340 kgl 

13300(bx 
(6.174 kg; 
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Carbon Adsorber-Vapor Phase 
GPC 48 

NOTE: VESSEL SHOWN WTTH ALL GAPS AND COVERS INSTALLED. 
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VAPOR PHASE CARBON MODEL CALCDIATIONS 

CARBONAIR ENVIRONMENTAL SYSTEMS 
8640 MONTICELLO LANE 
MAPLE GROVE, MN 55369 
PHONE: 612-425-2992 
FAX: 612-425-6882 

DESIGN COMPOUND 
EXPECTED CONC. 
MODEL CONC. 
TEMPERATURE 
REL. HUMIDITY 
OPERATING PRESS 
VAPOR PRESSURE 
K VALUE 
1/N VALUE 
CARBON CAPACITY 
AIR FLOW RATE 

CARBON USAGE 

CIS-1,2-DCE 
1.300 
1.800 
135.0 
50.00 
760.0 
682.8 
151.2 
0.7895 

0.6344E-01 
550.0 

140.1 

UO/L 
UG/L 
F 
% 
MM MERCURY 
MM MERCURY 
(UMOLE/GM)(L/UMOLE)•*1/N 
(DIMENSIONLESS) 
% 
CFM 

LB/DAY 

Q'ZZ 



CALGON 

CALGON CARBON COHPOHATION 

EQUIPMENT BULLETIN 

FLOWSORB 
• SI - • t' 

GENERAL DESCRIPTION 
Designed for low-flow water treatmerit applications, 

prefabricated 55-gallon FlowSorb™ canisters contain all the 
operating elements found In a full-scale adsorption system. 
These small, economical treatrhent systems hold 165 pounds 
of granular activated carbon for applications Includlng; 

• Small wastewater streams 
' Groundwater remediation 
• Underground storage tank leaks 
• Well pump tests 
• Product purification or decolorizatlon 
• Tank cleaning water treatment 
• Batch water or product treatment 
• Carbon adsorption pilot testing 
• Emergency spill treatment 
• Monitoring well water treatment 

FEATURES 
FlowSorb offers several features and benefits to industrial, 
commercial and municipal users including: 

• Sturdy 16 gauge steel construction per DOT specifications 
• Continuous treatment at varying flow rates and 

concentrations 
• Simple Installation and operation 
• Space above carbon bed facilitates flow distribution or 

backflushing 
• Flexibility to be used In series or parallel operation 
• Supplied with virgin or reactivated carbon 
• May also be supplied with Klensorb, an oil absorbent media 
• Practical disposal option, as pre-approved spent carbon 

canisters may be returned to Calgon Carbon for safe 
carbon reactivation 

• Low Cost per unit makes carbon treatment economical 

FLOWSORB SPECIFICATIONS 
Vessel: Open head 16 gauge steel canister 
Pressure: 15 psig per DOT 17C 
Cover: Removable steel cover, 12 gauge bolt ring with 

butyl rubber sponge gasket 
Intemal Coating: Heat cured phenolic epoxy 
External Coating: Baked enamel (gray) 
Temperature Limit: 150° F (65.6° C) continuous 

350°F (176.7°C) intermittent 
Inlet: 2" FNPT Nylon fitting 
Outlet: 2" FNPT Galvanized steel coupling; 

304 stainless steel collector in nylon drum fitting 
Carbon: 165 pounds granular activated carbon: 

Specify Filtrasorb 300 or reactivated grade 
Ship Weight: ,. 232 pounds (105 kg) 
identification: Sequentially numbered for reference 

221/2" 
INLET: 

2" FNPT RTTING 

OUTLET: 
^ 2-FNPT 

^ COUPLING 

|31/2 - 4° 

FLOWSORB DIMENSIONS 

i«.CalBon ^ 

CALGON CARBON CORPORATION • P.O. BOX 717 • PITTSBURGH, PA 15230-0717 • PHONE 1-800-4CARBON 

LE-PLF-OBi93 



TYPICAL FIOWSORB 
OPERATING PARAMETERS 
Flow Rate; 10 gpm (37.81/m) 
Contact Time: 4.5 minutes 
Pressure Drop: < 1 psi (clean water and carbon) 
Operating Pressures: Recommend operation at 

less than 5 psig, but higher pressures, 
up to 12 psig, possible with tight cover closure 

FLOWSORB INSTALLATION 
FloyvSorb canisters are shipped with dry activated carbon; 

the carbon must be wetted and deaerated prior to use. This 
procedure displaces air from the intemal structure of the carbon 
granule, thus assuring that the liquid to be treated is in contact 
with the carbon surface. 

Prior to operation, each canister must be filled with clean 
water; the water should be introduced into the bottom outlet 
connection. The unit should set for approximately 48 hours — 
this allows most of the carbon's intemal surface to become 
wetted, as shown on the wetting curve below. 

After wetting, the carbon bed can be deaerated by draining 
the canister and again filling the canister upfldvir with clean water. 
This procedure will eliminate any air pockets which may have 
formed between the carbon granules. The FlowSorb is now 
ready for operation. 

Canisters should be set on a flat, level surface and piped as 
recommended in the installatiori illustration. The influent pipe 
connection should be attached to the unit by using a flexible 
connection, as some minor deflection of the lid may occur if 
pressure builds due to filtration or other flow blockage down
stream. 

WETTING CURVE FOR GAG 
(77»F/25«'C) 

100 

95 

90 U 

UJ 
85 

80 

75 

24 48 72 96 
TIME (HOURS) 

120 

FLEXIBLE 
CONNECTION 

r\ 
VENT 

DISCHARGE LOOP 
TO ASSURE FLOODED 

OPERATION 1 

I 
FEED PUMP FLOWSORB 

SAMPLE/DRAIN 

TYPICAL FLOWSORB INSTALLATION 

FlowSorb discharge piping should include an elevated piping 
loop to assure that the canister remains flooded with water at all 
times. In addition to the piping loop, a drain connection is 
recommended on the discharge piping; this allows drainage of 
the unit prior to disconnection ortemporaiy shutdown. 

A filter should be installed if the liquid to be treated contains 
substantial amounts of suspended solids. A simple cartridge or 
screen filter helps prevent pressure buildup in the carbon bed. 

FIOWSORB OPERATION 
FlowSorb canisters should be full of clean water before 

treatment begins. Flow rate to the canister should be determined 
based on required contact time between the liquid and the 
carbon media. In groundwater treatment applications, the rec
ommended contact time is typically 8-10 minutes with a resultant 
flow of approximately 5 gpm. Consult your Calgon Carbon 
Technical Sales Representative for advice about proper contact 
time for your application. 

FlowSorbs can be manifolded in parallel operation for higher 
flow rates. For series operatiori, two FlowSorbs can be piped 
together sequentially, as normal pressure drop will not exceed 
the recommended operating pressure. 

These canisters have space for bed expansion and can be 
backflushed by introducing clean water or liquid at approximately 
20-25 gpm to the outlet and taking backflush water from the inlet. 

If the operating pressure is expected to exceed 5 psig, an 
application of adhesive caulk at the lid gasket is recommended 
to prevent leakage. With all surfaces dry, apply the adhesive 
caulk to the lid recess and lip of the drum per the manufacturer's 
procedure and set the FlowSorb gasket into the lid recess, After 
allowing the caulk to set, install the drum lid and tighten the bolt 
ring. 

G-2 r 



THEORETICAL FLOWSORB TREATMENT CAPACITY FOR TYPICAL CASES 

Benzene 
Toluene 
Xylene 

Casel 
Cone. Gallons 
20 ppb 
40 ppb 
40 ppb } 1,600,000 

Case 2 
Cone. Gallons 

200 ppb< 
400 ppb >400,000 
400 ppb, 

Case 3 
Cone. ^iailQQS 

85,000 
2 ppm 
4 ppm 
4 ppm }• 

TCE 
PCE 

Case 4 
Cone. Gallons 

} 1,900,000 

Cases 
Cone. Gallons 

Cases 
Cone. Gallons 

I 125,000 4 ppm J 

Phenol 
Total see 

Case 7 
GfiOC. Gallons 
1 ppm 1 230,000 

10 ppm J 

Cases 
Cone. Gallons 

10 ppm 150,000 
100 ppm J 

Case 9 
Cone. Gallons 

100 ppm 110,000 
1,000 ppm J 

Each case represents a groundwater or wastewater stream that contains the combination of contaminants listed. The 
treatment capacity indicates the total gallons of that particular water that may be treated before any of the specific 
contaminants are present in the treated water as noted. Theoretical capacity based on 5 gpm, water at 70°F or less 
and 165 pounds of Filtrasorb 300. Background TOC is less than 1 ppm except phenol cases as noted. Contaminants 
reduced to < 5 ppb, except phenol case which is for 95% phenol reduction. 

HOW TO ESTIMATE 
FLOWSORB LIFE 

The treatment table on this page lists the volume of water 
that can be purified by the FlowSorb for typical contamination 
situations. However, most applications involve a unique mixture 
of organic chemical contaminants including some chemicals that 
adsorb at different capacities or strengths. Please consult with 
your Calgon Carbon Technical Sales Representative for more 
information about carbon usage rates. 

RETURN OF FLOWSORBS 
Arrangements should be made at the time of purchase 

regarding the future retum of canisters containing spent carbon. 
Cgibonjrt^^ to 

spent caMpwdf wnmge for cait)on 
is teaciBviried by Piloon Carixm and of ^ 

•snlansnantB are tfiermaily destoyed. The company will not 
accept FlowSorbs for landfill, incineration or other means of 
disposal. 

%»N8eMte can be returned to Calgon Carbon unless the 
Mfbon acceptance procedure has been completed, an 

sjncluded 

"^fWwSeibe nwsttre drained — and inletfoutlet connections 

SAFETY CONSIDERATIONS 
It is unlikely that a worker would be able to physically enter 

a FlowSorb canister. However, the following information and 
precautions apply to a partially closed canister or situations 
where carbon is to be removed from the canister and stored 
elsewhere. 

Wet or dry activated carbon preferentially removes oxygen 
from air. In closed or partially closed containers, oxygen depletion 
may reach hazardous levels. If workers must enter a vessel 
containing carbon, appropriate sampling and work procedures 
should be followed for potentially low-oxygen spaces - including 
all applicable federal and state requirements. 

CALGON CARBON LIQUID 
PURIFICATION SYSTEMS 

FlowSorb is a unit specifically designed for a variety of small 
flow applications. Calgon Carbon Corporation offers a wide 
range of carbon adsorption systems and services for a greater 
range of flow rates and carbon usages to meet specific 
applications. 



WARRANTY FLOWSORB PRESSURE DROP 
There are no expressed or implied warranties - or any 

warranty of merchantability or fitness - for a particular purpose 
associated with the sale of this product. 

LIMITATION OF LIABILITY 
The Purchaser's exclusive remedy for any cause of action 

arising out of purchase and use of the FlowSorb, including but not 
limited to breach of warranty, negligence and/or indemnifications, 
is expressly limited to a maximum of the purchaise price of the 
FlowSorb unit as sold. All claims of whatsoever nature shall be 
deemed waived unless made in writing within forty-five (45) days 
of the occurrence giving rise to theclaim. In no event shall Calgon 
Carbon Corporation for any reason be liable for incidental or 
consequential damages, in excess of the purchase price of the 
FlowSorb unit, loss of profits or fines imposed by governmental 
agencies. 

For information regarding incidents involving human and 
environmental exposure, please call (412) 787-6700 and ask for 
the Regulatory and Trade Affairs Department. 
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Application Information provided In this bulletin Is based upon theoretical data. Calgon Carbon Corporation 
assumes no responsibility for the use of the information In this product bulletin. 

If at any time our products or services do not meet your requirements or expectations, or if you would like to suggest any ideas for 
improvement, please call us at 1-800-548-1999. From outside the U:S. please call -1-1-412-787-6700. 

For detailed information on the products described in this bulletin, please contact one of our Regional Sales Offices 
located nearest to you: 

New Jersey 
Bridgewater, NJ 08807 
Tel (908)526-4646 
Fax (908) 526-2467 

Pennsylvania 
Pittsburgh, PA 15230-0717 
Tel (412)787-6700 

800/4-CAftBON 
Fax (412) 787-6676 

Illinois 
Lisle, IL 60532 
Tel (708)505-1919 
Fax (708) 505-1936 

California-North 
San Mateo, CA 94404 
Tel (415)572-9111 
Fax (415) 574-4466 

Texas 
Houston, TX 77040-6071 
Tel (713)690-2000 
Fax (713) 690-7909 

California-South 
Carlsbad, CA 92008 
Tel (619)431-5550 
Fax (619) 431-8169 

Latin America/Asia-Pacific 
Pittsburgh, PA 15230-0717 
Tel (412)787-4519 
Fax (412) 787-4523 

Canada 
Calgon Carbon Canada, Inc. 
Mississauga, Ontario 
Canada L4V 1N3 
Tel (416)673-7137 
Fax (416) 673-8883 

Europe 
Chemviron Carbon 
Bmssels, Belgium 
Tel 32 2 773 02 11 
Fax 32 2 770 93 94 

CALGON CARBON CORPORATION 
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^ Water Purification System 

AQUA-SCRUB 
ASC-200 

EASY TO INSTALL 
AQUA-SCRUB"" adsorbers are 
designed for fast and easy installa
tion on any fiard. flat surface. The 
only hardware needed is properly 
sized pipe or flexible hose for con
nection to the inlet/outlet ports. It is 
strongly recommended that a par
ticulate filter be installed upstream 
from the AQUA-SCRUB"" adsorber. 

oo-
Series Connection 
for longer contact 

Parallel Connection 
for higher flows 

CORROSION RESISTANCE 
The combination of activated carbon 
and many VOCs can cause severe 
corrosion to metals, even stainless 
steel. AQUA-SCRUB™ adsorbers are 
designed to prevent these effects in 
normal service. 

•'i :7? 

OUTLET 
3/4" HOSE THREAD 

START-UP 
Before beginning operation, 
AQUA-SCRUB™ adsorbers must be 
backfilled with water or liquid to be 
treated, and allowed to stand over
night to wet the carbon and elimi
nate all air (entrapped air is the most 
common cause of channeling). 

34 1/2" 

PRESSURE DROP 

INLET 
3/4" HOSE THREAD 

/ 
B. 

MATERIALS OF 
CONSTRUCTION 

AQUA-SCRUB 

Vessel. Coated Carbon Steel 
External Coating; 

Powder Coat Enamel 
Internal Coating: Polyethylene Lined 
Piping. PVC 

SPECIFICATIONS 
Flow* gpm (max) 
Pressure psig (max) 
Temperature deg E (max) 
Carbon Fill Volume (cu. ft.) 
Cross Section (sq. ft.) 
Shipping Weight (lbs.) 

ASC-200-.75 
10 
12 

120 
6.5 
3.0 
250 

•Note, actual equipment selection should be based on required retention time. 

4 6 
FLOW (GPM) 

All information presented here is believed 
to be reliable and in accordance with 
accepted engineering practice. However, 
Restates makes no warranties as to the 
completeness of the information. Users 
should evaluate the suitability of each 
product to their own particular applica
tion. In no case will Westates be liable 
for any special, indirect, or consequential 
damages arising from the sale, resale, or 
misuse of itsj it^oducts. 

WESTATES CARBON, INC. 
2130 Leo Ave. Los Angeles, CA 90040 
PHONE: 1213) 722-7500 
FAX; (213) 722-8207 TWX. 910-321-2355 
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SHEET AND RILL EROSION (cont. ) 

Figure 1 R values for areas east of 10-; degrees ".or.gitude. 

H-2-



SHEET AND RILL EROSION (coiit.) 

Erosion Control Practice Factor, P 

The erosion control practice factor is defined as the ratio of 
soil loss-with a given surface condition to soil loss with up and down 
hill plowing. This factor has significance mainly for disturbed areas. 
For agricultural land, P is used to describe plowing and tillage 
practices. For construction areas, P is used to describe the change in 
roughness of the soil surface due to grading. For undisturbed land, use 
P = 1. For other cases use the following guidelines: 

Surface Condition P Value 
Compacted and smoothed 1.3 
Track marks or furroughs oriented downslope 1.2 
Track marks or furroughs oriented across slope 0.9 
Straw punched with sheeps foot roller 0.9 
Rough, irregular grading 0.9 
Loose soil to a 12 inch depth 0.8 

M-f 
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Itrmiit'iil in 20 30, 40 50 60 70 80 90 100 160 200 250 300 350 400 460 500 600 700 800 900 
111 in n.o) (0.1) (9.1) (12.2) (15.2) (18:3) (21.3) (24.4) (27.4) (30.5) (46) (61) (76) (91) (107) (122) (137) (152) (183) (213) (244) (274 )• 

or, o.rin 0.07 0.07 0.08 0.08 0.09 0.09 0.09 0.09 0.10 0.10 0.11 0.11 0.12 0.12 0.13 0.13 0.13 0.14 0.14 0.14 0.15 
till 1 1 0.08 009 0.10 0.10 O.Il on 0.12 0.12 0.12 0.12 0.14 0.14 0.16 0.16 0.16 0.16 0.17 0.17 0.18 0.18 0.19 0.19 

*2 U.IO (1.12 0.14 0.15 0.16 0.17 0.18 0.19 0.19 0.20 0.23 0.25 0.26 0.28 0.29 030 0.32 0.33 0.34 0.36 0.37 0.39 
0.14 0 IS 020 0.22 0.23 0.25 0.26 0.27 0.28 0.29 0.32 0.36 0.38 0.40 0.42 0.43 0.46 0.46 0.49 0.51 0.54 0.55 
o.in 0.21 0.25 0.28 0.30 0.33 0.35 0.37 0.38 0.40 a47 0.63 0.68 0.62 0.73 0.76 0.82 0.87 0.92 0.96 

211 :t r. 0.17 0:24 0.29 014 0.38 0.41 0.45 0.46 0.61 0.53 0.66 0.76 0.85 0.93 1.00 1.07 1.13 1.20 1.31 1.42 1.61 1.60 
r, 0.21 0.10 0.17 0.43 0.48 0.62 0.56 0.00 0.64 0.67 0.82 0.96 1.06 1.16 1.26 1.34 1.43 l.SO 1.65 1.78 1.90 2.02 
7 0.20 017 0.45 0.52 0.58 064 0.69 0.74 0.78 0.82 1.01 1.17 1.30 1.43 1.64 1.65 1.76 1.84 2.02 2.18 2.33 2.47 

2 -. I H 0:11 044 0..S4 0.01 0.70 0.77 0.83 0.89 0.94 0.99 1.21 1.40 1.67 1.72 1.85 1.98 2.10 2.22 2.43 2.62 2.80 2,97 
!l 017 0.S2 004 0.74 0.83 O.Bl 0.08 1.05 1.11 1.17 1.44 1.66 1.85 2.03 2.19 2.36 2.49 2.62 2.87 3.10 3.32 3.52 

JO. 1 10 0.4.1 O.fil 0.75 0.87 0.97 1.06 1.16 1.22 1:30 1.37 1.68 1.94 2.16 2.37 2.66 2.74 2.90 3.06 3:35 3.62 3.87 4.11 
11 o.r.o 0 71 0.86 1.00 1.12 1.22 1.32 1.41 l.SO 1.68 1.93 2.23 2.60 2.74 2.95 3.16 3.36 3.63 3.87 4.18 447 4,74 

•s.l !•„';> O.GI 0.86 1.05 1.22 1.36 t.49 1.61 1.72 1.82 1.92 2.35 2.72 3.04 3.33 3.69 3.84 4.08 4.30 4.71 6.08 5.43 5.70 
I.'i 081 111 1.40 1.62 1.81 1.98 2.14 2.29 2.43 2.66 3.13 3.62 4.05 4.43 4.79 6.12 6.43 5.72 6:27 6.77 7.24 7.68 

fi 1 ll>7 (l.Oli 1.10 1.67 1.92 2.15 2.36 2.54 2.72 2.88 3.04 3.72 4.30 4:81 6.27 5.69 6.08 6.45 6.80 7.45 8.04 8.60 9.12 

U.i •70 1.29 1.82 2.23 2.58 2.88 3.16 3.41 3.65 3.87 4.08 6.00 6.77 6.46 7.06 7.63 8.16 8.65 9.12 9.99 10.79 11.54 12.24 
1 1 .SI 2.11 2 61 3.02 3.37 3.69 3.99 4.27 4.63 4.77 5.84 6.75 7.84 a26 8.92 9.64 10.12 10.67 11.68 12.62 13.49 14.31 

11 •Jf> 1.80 2:01 3.23 3.73 4.16 4.56 4.93 6.27 6:59 6.89 7.21 8.33 9.31 10.20 11.02 11.78 12.49 13.17 14.43 15.58 16.66 17.67 
;lo 2.S1 1..S0 4.16 5.01 5.62 6.16 6.65 7.11 7.54 7.95 9.74 11.25 12.57 13:77 14.88 16.91 16.87 17.78 19.48 21.04 22.49 23.86 

:i 1 2.98 4 2'* .5.17 5.96 667 7.30 7.89 8.43 8.95 9.43 11.65 13.34 14:91 16.33 17.64 18.86 20 00 21.09 23.10 24.95 26.67 28.29 

:i.7 1.21 4 57 5.60 6.46 7.23 7.92 8.56 9.14 9.70 10.22 12.62 14.46 16.16 17.70 19.12 20.44 21.68 22:86 25.04 27.04 28.91 30.67 
1 •111 4:tKl S.OO 6.91 8.00 8.95 9.80 10.69 11.32 12:00 12.65 16.60 17.89 20.01 21.91 23.67 26.30 26.84 28.29 30.99 33.48 35.79 37.96 

. 1'' 4.11 0..80 8.11 9 61 10.75 11.77 12.72 13.60 14.42 15.20 18.62 21.60 24.03 26.33 28.44 30.40 32.24 33.99 37.23 40.22 42:99 45.60 
2 1 I'.O SOI 7.97 9.76 11.27 12 60 13.81 14.91 15.94 16.91 17.62 21.63 25.21 28.18 30.87 33.34 35.65 37.81 39 85 43.00 47.16 50.41 63.47 

r,r. 0 18 9 10 11.22 12 96 14.48 15.87 17.14 18.32 19.43 20.48 25.09 28.97 32.39 36.48 38:32 40.97 43.46 45:80 50.18 54.20 57.04 61.45 

I'. 1 ;i7 0 82 9.01 11.80 11.61 15.24 16.69 18.03 19.28 20.45 21.55 26.40 30.48 34.08 37.33 40.32 43.10 46.72 48.19 62.79 57.02 60 96 64.60 
r.o 7.12 10 IS 12 68 11.04 16.37 17.93 I9..17 20.71 21.96 23.15 28.35 32.74 36.60 40.10 43.31 46.30 49.11 51.77 56.71 61.25 65.48 69.45 

I Oil 7 .1 11 11.91 14 01 10.88 18.87 20.67 22.32 23.87 25.31 26.68 32.68 37.74 42.19 46.22 49.02 63.37 50.60 69.66 65.36 70:60 75.47 80.05 
To 8 98 12 70 1.5,55 17.90 20.08 21.99 23.75 25.39 26.93 28.39 34.77 40.16 44.89 49.17 63.11 66.78 60.23 63.48 69.54 75.12 80.30 85.17 

97.8 1:1 81 10.91 19.50 21.87 23.95 25.87 27.60 29.34 30.92 37.87 43.73 48.89 63.66 67.86 61.85 66.00 69.16 75.75 81.82 87.46 92.77 

iiiVi li'.i:) IH:>M 21.11 2:l.nO 25.85 27:93 29.85 31.80 33.38 
11 111 l.'. itH I'ir.M 22 01 25.27 27.09 29.90 31.97 33:91 35.74 
I 2 i>2 17 011 20 H2 2104 20.88 29.44 31.80 34.00 30.00 38.01 
1271 1797 2201 2.511 28.41 31.12 33.02 35.94 38.12 40.18 
i;i:u; I.M.SII 2:111 20.72 29.87 32.72 35.34 37.78 40.08 42.24 

40.88 47.20 62.77 57.81 62.44 66:75 70.80 74:63 81.76 88:31 91.41 100.13 
43.78 60.65 56.51 61.91 06.87 71.48 75.82 79.92 87.55 94.57 101.09 107.23 
46.55 63.76 60.10 65.84 71.11 76.02 80.63 64.99 93.11 100.57 107.51 114.0:1 
49.21 66:82 63.53 69.59 76.17 80.36 85.23 89.84 98.42 106.30 113 64 12054 
61.74 69.74 66.79 73.17 79.03 84.49 89.61 94.46 103.48 111.77 119.48 126:73 
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SHEET AND RILL EROSION (cont.) 
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DATE Z9Ayja7£ ITEM SFMsiTfi/m /qj^Atys/J 

/^iO^Af?\yt> nc. S^rSif> GVlem^E^L- CHKD. BY DATE 

OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 

j: 

4 

c 

R 

Ckww vjAr^(< 
IrJ .30'^ D^TfD a^AJ 

(9g'0 -

WFLL PEfl^AJ/fPo/\j MTAA/ A^A>C CloSe -fco 

7S4.22 7«.27 7Jy,i3 

lA/r 0 4- 7JV .3^ "7J3JI 7^4, / 2— Pz-T— 

F?7/€ ^OA/QUJOAJ 2 foAfcs 
US^ 7J~y. 2. srvAT?/^p^fif. f-o/sr Wf'sT'prT~ 
C/5e 7S~g •/ Sr^^rv/t^ «!>/. /«,« 

/=r>ze 
7^9.2 9-71%. I _ TS'7.'7^ 

(/5i» 2_ 

C0/J0f77^/^J AloOeL^ 
A. 5^crr Lo<^ ^*t^7-«C /p —pons — 

V Ofittr*AJAy^Af<GA£, 
/(L<s>S62f.xjofi^^ (f9eeH^) 

"X U^fy infil- /^oT*s^ af- S' 
C, Z-'rA^ 0P lu2/z/^ /. y ^ <A>t> /©veA 

Z)- /ZT'o/rs^ <-»» A?<oyrxru. N^h(-/?S?) f/Z>tAj'^ar^ /«vp/ = "T^TL 7 " 

B. R^ScrAi^fl^^ kUf-'J Cr>^JPy>^ U>IJO 0*^7^ 
Wep' ~ 7S"ST<J ^ffsr- s=- 75"^.0 

/P-yP Ht^//Cl^S0"&9) 
\/^^sr-7> '7S~9-1- ^**^r ~ 7S^ -I 

D. y^t/ry) A?yi(//iU pTilcf-f-

MRO Form 1550,1 DEC 83 iJ - I Q 'AU.S.G.P.O.: 1995-657-136 
Page_JI_ 



LLL 

OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PRQIECT 
ITEM 

Z^/OSfV'Jfn^ A/JAL^sf:: JCHKD.BY [DATE 
SmQMB - i4r$h (5RourxX>Otr^ me 
A, <^ern^^ ^'/c he^s-/^ /nfy Ir^oT^c*-^ y^rTiC araui^) Soj^J^rtzr ifi 

Jr c'r^y tyr* path j^rsPVvr 

D.. 
/) Vl/i^r- Bo^ye?o tA^ P 

H. IA AC"*^) a) 0\^fi.Ha—* "hf e>7~ TS^.X. 
ht^rTe^ U^Vth fa" 

'?SSJD i 7.2 r- ^ /%«//? 7^ '717 

y^B.O f9.r4 
(Tr^.i) ^/a,7r) 
7r9.o H.G/ 

AprA 

Iz L /^ C^^npi) a) i^T 'iny^'Pt- «^f PcP rs 
73-7.) 

7S^f> le.T9 
Asyov-fi ^ ytg UJ«rh^pJ/gp^ 

yS'^.O IG AM i:^ f-IC^^AJ rih f% n^ffP'^etK.P'ooc/. 
(7S6. I) 
737.0 /Z 3-2. 

SHEET NO. *2- OF 
BvArAA/j^o^ DATE 

Cyrs'.el) 
^rr- 0 ̂ tr0A^J;, /P 

/4 C/ijplr7A.^ AM /4 C/ijplr7A.^ A, Aj-
fXCir 4. ^ !{. sA- 1 
n t T ? } ^ 2? 44- Z ^opt" 

U 'c? /r 28- ^ JTz. 9 0 
}nr- ?7 J? r 72_ 1 1 0 V" 4 to 
is 7 e /r 2? 73 //V 7 z- t-o = If 

:j2r- J.' 7K )<p 9 .'r^ w f 
}t i 0 29 94 / •• 

w 
#7-

/2i' .'" «?Jr €- 79 /4 
S^ j •5 V.4 64 l" 
4- a 

i jr-7 >: / 
MRO Form 1550,1 DEC 83 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT AUMrn SHEET NO. 3 OF 

^ A > . J ^T/ -o^x, rr^ ANAL >ir u 
W/vr.fi/Js^ omiAp^'u: ^ A > . J ^T/ -o^x, rr^ ANAL >ir u CHKD. BY 1 DATE 

Ldi 

a,7r-^'* } ® =r o. o-?7 J/n;'-

urrT?<^ 9c> ^/- fin 6!^ 

h. S-rat^Tny WS •= '7S~S, ^ 

~7SiS,'7 ^Tt'J9\ 

10-if,-7-h tooxr? -St yyrr^ 
2io^ 

Ji2_ ^ 0.37 
2-'^ 

n =. d. z^ f-l oo 

© 

:p = -i.ti_ '•77)^37) 
. •? 

VJ 

~ ZVX^77y.J-#r)6«'^/) •=- 2lcfs 

6 BL- 7r9.o 
A-^ ;o 4 2.00 s 2fc-^y'^ p= 

- Ar)2. 
»if 0 " 

n- o.n 
Q = i-yy (2,o)(.sa')^'0»'s)'^ - 75^ 

(?.I9 

jE"o^r- iQoyf/9fiy 

7'" '^'* ' ~ . >*'• 
"^rr-A* ^ /•?• i - ^ ©27 ~ 

Ti ^5 ̂  o^-

2. * 

0} Of)^^ ctrrf fo**^ <2r 7 s i' 6 7- /tfcs 
\jp h> 0. /ob 

MRO Form 1550,1 DEC 83 H-2C 1> U.S.G.P.O.: I99S-657-136 



OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT Cv zifo/cA,^ 3 SHEET NO. 2- OF 
ITEM 5 p/; r /fry ////» L )/S(J BY>f.7y©L'eo DATE; ITEM 5 p/; r /fry ////» L )/S(J 

CHKD. BY PATE 
Pr/ * j • J. /r ̂ :v/j ̂  r" i:: o/y^f i/-^A 77C/UJ 2s-y^S^2/?/^ 

- • Ve /uj^iO 
Tf/vr: 4^. >4 J >4. 6- >4 <; 

.. -'3 V 

/•2 3r- /i sT ^ ^ / 
iMo /f 3- A 3 >»^5' 

2( / "2-1 e> 3 -t- 3 -t-fy -» /o i 
t2.To 4 
lunr 2 A V 

2^ 3 
•f- 3 ^ 

3 ^ 2i 3V 
fjiJ- i'O 2 
/J?o 3 o 2 

3 O 2 
? 7 i \ 

]/l/B57 
oFP CAP 

^LAIEL B, Sofi BH Ai- 5 «i'i' 
(/p/t/tKC? l'Zt€> I 0 1 "Z 49 /J^ 2-1 (/p/t/tKC? 

/£.M- 2. I 7 f 7/0 Ao 33 s r" 
I-2Z.O I "L 7 74 ^ •jr" Sr 1 

/•Z-ti- / Z 64- V 34 U 
f2yc> 7 2 3 /7- 3 3ii 
'e^r- 3 Z V 2. 3z. £>l a /> c/ fk.* 

1 o z cr n 31 3o 
/2MJ- /2- 3 s- zo ZU Z'? 0,^2. 

/3> 3 2^ n 2J- ' /7 
/J- 4- 2J 

/jrco /? 4 7 2% 12- 2} 2J 
}3os^ jr 3\ 9 }g 
i:5(^ J" y 3 2. fy, ^9 
btsr- 4 2 3<i 

^\A 
/y :' 

9^ B^o C 9' 37 .«. Oj N XI - 9^ 
-2.3" 7 Ji' - m' 2. /2 .'57> •Si-
2^ 2 2 Js- If V? 

Il7<- 2-4 % e Mo }0 Jc 
tjyo 24 9 Mi ? 
/3VT 2H ?" M 1 2 

2"S' JO 7 H ' Z 
./?;r 1 1 7 ^2- 7 
IVoo 2> 11 7 4/ i 
Mr 1 ^ -X. 

B 

MRO Form 1550,1 DEC 83 
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z 

PROJECT ^ o ^7 SHEET NO. 3^ OF 
ITEM , 

. ' :' r 'TT'^- 'j<cr/cj 
DATE i/hfi9£, ITEM , 

. ' :' r 'TT'^- 'j<cr/cj CHKD. BY DATE 

SyA'/iy-fj Pdk 2r-yfl STOFM 
^ ' Cop c>7// t^flTer por-y V/J pp*K 

v.) Op 16/ 6p Vil fS'L. Ch} 
^ ^^/•'P'T Cop 

(dtJUT. c^f 

^5*r A Ln-,.> //7 
Trf.o 

>>jr A H';'^ ''*7 
TT-fi. J 

Wr^T- £ lDojO''n^ so 
. 7XS-, O 

Nssr 3 Hr'yh (80^ S/0 
75^2 . 2L f|»^ 

7 Jz. r;.3- 7X5-. < 

^ 3Z. ;^.r-'2? fAS- 75-7. 3 

2Az. ^z.t> 87 2S.O 7S6.7 

4> .4/2, ^2.o 57 -2^'© 7^^. 7 

<7 

<7 

O 

^Z-

MRO Form 1550,1 DEC 83 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT HIMPO SHEET NO. OF 
ITEM S<E'A/$fr7'y"~y ySfJ? 

r- POJSJD APE=^ 
BY M,k/^ho^ ITEM S<E'A/$fr7'y"~y ySfJ? 

r- POJSJD APE=^ CHKD. BY DATE 

/) 
I. ^/VET^-

IFL- .. /i-
"TT^.O lV/1o^ 
-7^ 

B 

2 "" ITL. 7'-^7'3 L^js t^®/o •'•5"^ 7^ ^7 

jy^FAV^- 73? A'S^UU770/0 l^ATCr/U^S Tsr^.O /KA^UJS 

A'^9^€> S jltppf? ayi p(7>^ fo/7) 
l^L -ysr^'^ r» '7S~g^o ^ 

u Jpy 

7^6-0 
75S>,o 

A 
7.(7 
^z.S^ jyi.t civ?B 

z- 7py 

ysTJ> 
75^ 

A 
z \.o 

R»'iejr^ 7J1. / 

3 TO 

TS'C^O 
yrS'O 

A 
22 .'O 

/Sv+r^i 7 5"7V® ^j^oTi \0a <; <<-

BL-
lyP'O 
7S^ ^0 

A 
2\. T~ 
ZH.O 7^ 7. } 

ysc.o 
-7S2^0 

A 

zA-y 7r>. ) ^ c/O 

C K^V 
BL 

yru.o 
7r<?.o 

A 
2!'f 
2^'^ 732.a \)$^ lun /fo/^ 

MRO Form 1550,1 DEC 83 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT H/A?CO OUAfP- Blkrk^rr TA/O SHEET NO. / OF 
ITEM 

y^ODF-L. pAR/i'A^LfkRS 
BYyt^ /1/,/^cr, DATE 13 A/Ufg^JL ITEM 

y^ODF-L. pAR/i'A^LfkRS CHKD. BY DATE 
X 

) 

A 

SOBShSINJ, 
A OLD OP/r/A/AeEi 

A-I 'r Sc>^Tk eo$T- CmzAJ9/R OL C*r^^ UfS TTBffry? o h Akuj jPotJi C^yli^fiTf 
A '2-, &sr-
A -3 » Resr^rrn JA^ 77^^9<^ \2psr7^f>f ^f' 3to 
A~A~ ' f^f^h . 

B. \Hj^Tfio/!Rou>Piy~DR4//jA&Fi_ 
3'" I ~ hjo fiXhc^'^ST^ 
B-l^ ' AU^T^'rti.f^ off—Sry-f> A •hh/*s>^h /ff~J^<LP 
B^3 ' f\JoifZ.7hc*^T '^P~Sr'^s> e)/9/y-K>^ S^dP 
Q^A ' Soty-rLr^jJ r^A7~£>f^C.o^ 

B-E'- We'^ySf^h Ocrp ^ 

S^BBASlh) P/ffiA/ABTB/?S F^OMAAP 
yv^A/a ScAL^ 
0 QOAA /^y^f 
Llytc^fi: \^~2.c>oo y4/e(P»; Az:. FT^ ryi'. 

LZ^,t>oo 144. //7^ CZX<9t>Ff:3- 1 

A- O. I43S-^(A^^ /> 7/9eU^^^ /h'. Li, ̂  

2^ S itP B P)»0 

L ' Ico"^ Ar&eL '• A- Atta in i/?- 1 ^/ 0 o 0
 A»

 
1'1^7.0 0 

i 14-^,^-^ 1 fr,zsofr^) ' / 

A~ 0-0(3O3S~^^'^(ArGBi 'un ilOclrr>x^ 

3^ AAAP J-» Etr / 
a) AfieA 
tb 0\/t/zferr> ̂  l^r^-6 h 
C ) Z /cjp'^ 
9^ ^Rh^/7^1^1 ly-'/yAks 
'^j Chf7/?yiol 

3 

MRO Form 1550,1 DEC 83 11 7 LL -O U.S.G.P.O. t99s-657-i36 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 

KB 

PROJECT WMtro XKeO 
ITEM 
Mope^L. /^/gA^rTgTer /=CV? 

SHEET NO. 2— OF 

CHKD. BY 
DATE 
DATE 

;) 

/ TE- PLA/U 
1) S"6»t A-} C^U 

O) BA ~ H^HTin^ - 0.. 00S9f»)'^ « 3 .Iff Ai^ 
fej LOML- -Aoo'^ S =• zs'y/^oo'^ ^ Oiosrs' 

Z IA^PA - O 
hCt>\C^^nL^ Eoo-^ 

S - O.Oe>3 
P) 5hyf> - TRAA 

lA'O = 
%) ^ J 2 2.7^-Zr^ 0.2S- em. 4'i srJ^ slap^ 

2)Sob/f-2_ ^ y^*'srf> C^p') 
Z^'^rjri^ - O.0I03 6 
2.47^=2^7- S= 2^:>^6-7^= 0.t??7 

C)%IMPA - (0% CPoAC^ 

e) S - 2 "y 10 6<? = . 0019 
hsh^f<^= v^AP 

h) 2: : 30b*'- 3o.t>^ Z-= 7 d5.22y cm. 

J) S4./^-4- CAU 
^•)9A - IOO,9S''irp- ~ OJ«2,/>,.-V 23./7>te = 4.^'//,*"» -oo/7^2/,/^ 
i>) Lev) = S,Oi>}r)= 5=J2>^^6 06J S j^ot^Ofk-h Ah=- .022. 
O ^ , 
^)Ch'n L ' 4.^:i^'-6Q3^ 
e} cif»n 5 - O.ry^^'9-z'^ . 7oo-?s 
f-) ~ TfiiAA^ lE 
j^VJrJf,U r 

2- i O.V83'^-4€.7-' 2-= .02 / J)rv^ 4« 

4) S^CJ1> A~C» >i^/)~SXtii>»-ff F-u^tnzp 
a^ BA-- O. 04-03 n,t^ 
b. W/^T. /^ AOrA') - Sl,\9)n'^ = AC7io) vjJ-jf.^-^=za,oZ44m,'*^ 
^ Lcol Z= 3-'^\r,^ S- '4><3?J =- .0123 
<): Z-X^-AA^ si.ifytn.^iA 100^ =. 4-x.r?> 
<^3 Z_ - 7-J6 ̂  736 ^ 
h ~) ^ ~ 1 7J6 . 0«^27 
i • •f'^, TfiiAHIP 
h j oj f^ Q 

I '/ ' -992.^=r^a 2= 2>^P-2'' =. OT.^ 

f'e9S'--~r P'-f^tPAj. P^7^A) ~ 29.^ in- —4,14At 
A CT-B") ~ 13. -l r„-- =-^ . g' 

MRO Form 1550,1 DEC 83 
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J±^ 

PROJECT hHMm OUMp^Bkiwr-TNO SHEET NO. 3 OF 1 
ITEM 

/V\c/>n PA/PPMT/ 
BY /^:No/s^ PATE/J>y%^»<r ITEM 

/V\c/>n PA/PPMT/ CHKD. BY DATE 

) 

SlTT &J?ADfAJ6- PLAN 
o -S" 1/1 ^ C f ^p^ 

a) 6A — tn^ ~ O' ̂ "2-27ryi't^ ^ 
b^ LCM) ~ 4o^ " S- 2^y4°9 -"•=- , OS'2 
c.") %i>^pA- y%r/?-c>3 

Co\c^f)L' 
Cc I Ch«r>S^ 4- '^^s'6o^ — , oozA 

p) ^h*pf — TPAJA 
^j) WZ)- r- ^ 

3- •' .210 Z~ 4-'I S!<h>slcf3t? 

z) s^i B-y CAi! Ca^:> 
je-4- =^ f. 9! '/»^ =- D' oo 3S' ntp^ - 2 

h) U"!- 2.29"- ^ZS'" s - 22,'^2-2,B'^'= .09C> 
^) TaJ/rPA rIN 

C/BI L^ 
(Cat Ch^toS > Chen 

(~y si^p^ 
1^; ^ ^ 

3) S oZ> D "L C—iPAsSu/ne Gy^f^f9rrefy>v^ 
^) O.oz9z.jn> = l9.'^s-A^ 
h ) 4(7"^^) o.OH,3fi'' ̂  IO.AA^ A C7S9^ ^SZ-Viti^ = 0.0l92^ 
C) /''= S'^ I^y/Oo"—,02- -/2.3J>HL_ 
d) % /v= Wm»i = - s-9>> 
^) L= 
P) Op*^ -5 r , ooz4-
9) Sripf - TRir^^AJCtUB^ 
%) WMt, = t:? ^.• 
n E '*0.^9"' 2^ I'^r^sy"^ , 02I 

J. Pr^s^T- Pl-r-/if^c^ AC-7SV\ 4.li^2.01 ^ 
A (-rrrf^ - <<1 - S 0, •«— - •w 

MRO Form 1550,1 DEC 83 
Page W ' 

•!> U.S.G.P.O. 199S-657-136 



OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT t-\)A1rn fiVMP -eikkaor.Xh/n I SHEET NO. 4- OF 

) 

BY 
CHKD. BY DATE 

HEM . ^ 

d^lUAO/^/tP f¥tPAA^El^>^S 
I) S.h A -3 

a) SA = O'SS-Om^ - C.07S9k/ll'- O.oi^nn,'^ ^ SO.T(>^ 
b) OvSRferfoi ley>fih =J<?0' 
o -= 2/soa 0,0067 
<0 H^cre^ =• i'4-6li/) ~ 2^72-2—.^ 

-^yS" ^— O.OoA^ 
^^JAfPAr-- irr^ 20% 

I) S^\> >1—5-
<?) BA-- O-TOVOtn'^ ' O-Oiom'f'*'^— 
^ 300" 
c) S = ^/^o^ = O'OOB 7 

Co! /.-<?/ ?oo/ /y7 :=. i^e ̂  
e) <el s ^ C^-7^-77(>)y^4^'» " - O.OI2<r 
(-) TTi^PA-^ II- TV 2.07^ 

3) Sob a?'] 
4) BA - i.\97in-^ ^ O.I7IS 0.l7Zr»;^ =///9.//»c-

Lc = Jo6> 
S =. ^X?oe» - -0.0(7 

C, I u- I'Zstf r^i - 2^ soo " 
e)ColS - C~Z7r-76 7)^,SDa " - O.ooZ^ 
f)TAfpA^ S-r3i(r%. 

4) >4 0-^ 
E>A- - 2 C3 0.291 3 O.Zi/o^r-^ =/S'6.2WA-
Lo - 3 oo" 
S — 3y'jo'o 0,0(o 

d')0>lL- zr?3?f^ -
c^Cc\S- = C7.00 2--f 

/ -S-% 
5)5^hB~3 

<?) F/f i O.o 0.0^4-r»7(^ -2 6./6/t-c-
i) J OO" 

5 =• •zy3co-=- 0,0067 
d) Cell - 0.7f>1to ^ 1,S'-z3'^ 
&) C,I3 ~ {76-7- 76 JJ yijSiff"- O. oo2jb 
f)ZA7AA^ l- S-7^ 

DATE 

MRO Form 1.550, 1 DEC 83 ll _ 7 *7 <> U.S.G.P.O.: isss-esT-ise 
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PROJECT Hlf/lOO DOA^P-Blkhrf^niO SHEET NO. 5" OF 
ITEM ^ 

/rZa^/ f-t>^ 
BY/V./IAA^ DATE /f/yij^o^ ITEM ^ 

/rZa^/ f-t>^ CHKD. BY DATE 

B 

C 

) 

D 

L » LcSJ-
/) Sy =1 Xn/-fr"^/ /rss i^'i*) 
z)CNSTi. ^ Unih^fTt fbfrjfi.ll /^s-s- />p T^cfjcs/hf^ C*') C^.oslfiX^ 
^^f&fAlp = '%*>(-6^^y7 f:i^*>y~73 C "' ) /o) 
•4 4 l^ares fofi Tntpci9(^f^ 

l/fc f^ecof^£> " Ki.-ir ffte-rtj, OvTralond F^foc-^ 
0 L - O^rla,,^ L^ry^ //> f=r- CAI*»^^3OO'''^ 
z3 S = lRcprTsScrJf-t-f^^ -^^<o 
•S) ^ P/c^ CO'^1 

/4 — %. e>(-S'^hi»fff^ ^r»a^ /^tyrgjgvy rfrj -^/e»<*»jfei>i / 

y(L. f^ ^ * C^l/ct^TfTtZ. /^'/9C!r7r»73£. '* 
0 L fLhorP/TeJ Lervt^ 
i) ̂  ~ CJ^trrTTi^! Sf^p^ 
3) n = Chfnriet C'^^) 
If) CA- =• Cj^ TV^i b fr'/^etr - , 
^Shtpfi IT^ tfp s f fztr^ 
6 J WD ~ Ch^a/f9l B0'/7^^ OuTsftrh — 
"T) ~ S/^s-Ze^^ar — 

A/f«? dA -(£3Jsfi.Uri PU-rLt'^^)* /^f ^ ̂  ITX^ 
Lef^i:^ oi-rrm^ci^Ar^ff ^ 

') i- — ^hff^<K!>l /e^-<^)y 
Slcpc^ 

2) n '*• Chr^tf,. f p0,»^^e£S 
W ) ^ A ~ _^Wrta< a< ^ 
^) =- llRap&Bf>7^ol 
^) V^ r CM'^OOe'l bcrfTvyr I7 
7)-^ — ^€ff7/ff-f ^F^f>s/dpSS 

MRO Form 1550,1 DEC 83 ^ ,»U.S.G.P.O. ,9,s-6S7-,3e 
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A 

OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT H/mO DOA^P-eik-ho^ TAtD SHEET NO. 6 OF 
ITEM 

PHoJel Ki79io^g>'nzM/. 
BY >^. /l^/jQ« ITEM 

PHoJel Ki79io^g>'nzM/. CHKD. BY DATE 

3 

C per^o J 
ZV'*A ^«'Vtf/e>4^afir'V S^ OCre l^/>^fi^ 

£nrov)tJeo'^rt^ ~T^hfd> rsz r^'Trs ^ 

L ^ -' 
Usf- TnHr^l Loss CSTJ^ru) = O. ! "^ 7^ 
\)s€ ^t'STL UsX CC/^STL) — O.t^i^h 
k Tl/np = / '7, <'^ 

OK R.^O>A^' 
r) f^ fe^p 

kO ke^oA^' 
Ai fflATT^S f) Cl^a/sfAslj — 0,04^^ etA 77rfif-fr*€r 

0^f= SCT^Z^iee/tsrAJS ^or>f 
OC.he>rn^is( Sho^o^ A^c//^<P yy^fVv { 

^ J r>5p 5/</ 

\A7f3izlo — P^TG^/AT)^^ (Ttz/t-dae?—^/T^aTrLy cJ^A/f/?&ls 
0^^ Co/I Cr^-re AiofKf*] hs, AsSomG OuTf^TC-yir^f 

n ~ o.e»<& 
S\jh A'J C:?C^M:) Af-fi^-
L- 4-00'^ s^L = Q - ZO c£r 

Jfiy iH}f d=2 (v-3 6r 4--/ar^r"^ P = s-.sjt 
f?n lo/s.2ys~ LT^" 

<^?^iJ^2. (i o)(f.7-2.)'A^ •2^?£b 
,ofe 

Sd? WP -^ = / 

MRO Form 1550, 1 DEC 83 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT HlMfD omfi SHEET NO. "7 OF 

CHKD. BY 
ITEM 
Mooeu pA^j^triT^^^r hfirk?mo-h7.\/JAve^ 

B OFF-SfT^ S<^SA^f/^ 
3) Chartaoi 

L,'=-2OO'' H^+ SaL =^Z.4- pz=^S~2,fs 

TRy '• f\_^^' VR> 6 - J-y, uj-^- ^0-s'^yrr 
^ "2. *- Z'V/.JVS-'- ^ 

^ - Ayp = S-.-zs-y^i .2^ O.S4- " 
- )3c.h 

) 

9.06 

J/Zy /?= 2-<-y =3 
Z ^ 2V2 =^" 

R^ >4/>» a 62-' 
c3)0(>2.yAj c.ou^:>'^'- ^ ^ 

a.o6 
So (/.^e 14/^ = 2^ 

S'i (zH^pcp^ S~e 6r<rr Ztf» ~Z,— 

U^7S^ AH\AJ^:^'" <!Q^jS,S^h 
573M'/«»/< SI<^X» TZ> Svlfi A'3 
Uie VvD •=- 2 

2-= I 

^J) Soi e-z (:w^Pcp) 
2L '^ly : AHUJ-^ 3^ <fp=s./2«±3 /''•T- r-'"^ 

. ,!?> S-Z^iA/'Z R. = A/p'2/7.6i 
y . P-Z. -Z-h 2 -fzF^ •=. ^ 

(0= /• yy (syi,o»iy^^ Ct>o2*iy^zz 
o.oe 
U5F. \/^D 

ar- / 

<5 iQ -J cf/.& 

^ / 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT Hi/y7co pu/ny- Fi/dh^r-m/p SHEET NO, B" OF 
ITEMy^ 

/noD^L Pp/?ja^'>/rrefiS Tty» l^rny>a^77i^ WAVS^ 
BY A/pif^ DATE/r^/^ivf^r ITEMy^ 

/noD^L Pp/?ja^'>/rrefiS Tty» l^rny>a^77i^ WAVS^ CHKD. BY DATE 

Pi 

B 

) 

C 

/3 Th^ \JPJ^ e>rp,'1>Ss\j^^ ro-^A<o rhfi-ph 
U^iU ^ £!'t/t^7-U^-9-^ffc^^^Pubf^r-yoyO^^^ 
K f!^t) ̂  

Z) yh «• Oou'ehfP hs<*fc),A^/rTi^ ^r^'^AoS ̂  T3 A? -f-

Af^ir hjtJxijcp/y^ph^ery^ezjfrnn^ a^-bh^ hy^t/sT— 
/7^7~ €^>cTe^J f'S T'r^ifers C<-»f<.'t:^T~^opoc*^-^ C— 
Mt^73 iypsr>-e>^r>7 fiP-t7f(P C^lt-'^iy^T-') 

f^o/^ C^lwci^G llFh*»f CPH -fo F//rWr D^f^J 
fifnn* C217-^Z'9S - 2^7^^ 

SuBBPSfy^ — 
^ -3 Jo'P^P 
A-S^ /8-pc,p 
•B-j zH^pcP 

S- -Z l^^./PcP 
-J }2^PcP 

Sof! Type 
/) PT^yn U5SS ^ t/crTT^ -

Pe^rOn 7J A iMf'-hh J&U^S-nr^ofP-Cooff-i^fb^Tr^ fr»f^ 
i7>^^s h fyBtzTT' /<r^ r9-f-ffS , 

2.) Tyi^-n Zo% DffffTjfn ATt^f^sr:^ 
a) ^yn S^^drtJTry <y/tr'rs or*!> /yfa/?$h/ir/f(^> 
t>) Vl/^TM^ t*bl^y3 ar>c)i/r7 c^pfy?^ i>? 

C-) Sar>^ r-fv^l ^<Pr^ (^t">Aied tA PS 

£TAP. nrj(r.. V<? 
/) LO STRTu CJ^nu pr7/yip 

0.z;r 2.r'/oh /-/s% 

UK./^' /t:f p:/ry/r^ (zPr^:^7' ^rj Ctnop/r^rr'i yrC'^r-'^-r^ 
i^c^cc^-^yPt'Ted 0[/^'''^rr) hdcxJ 

Tz>f^!f7 !'i^-••' 
d^yij-^c^rc) r> d). £ ccU j.r ^dc- A^r^"} 
C'drry/ief n D'h CP 
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PROJECT HIM CO SHEET NO. ^ OF 
ITEM 

hlEiC-J IR&OTTA/^^ 
BY DATE ITEM 

hlEiC-J IR&OTTA/^^ CHKD. BY DATE 

OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 

I Al •HfA-Z.f' 

PART £ - SOPfXxt) ARTA 

g-37 

2-6 
Hc=J 

At tT J£55 

um 

k- ^-4-
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT ^//]/i^<o nuAfPr/jom/JA SHEET NO. / 0 OF 
ITEM y) 

Atrw^/yifi^c ^UAut: /fec -Y, ZJ 
DATE/^/%^^>$ ITEM y) 

Atrw^/yifi^c ^UAut: /fec -Y, ZJ CHKO. BY DATE \ 
X-

) 

A PcAh. Oi 

^Lfhhfs?^ o{i. Locjfno/J Qf> '^fj 
P(^o^ />!TJC> GfPo{^( Pri— — "2 0 2 

A'j St. pcfij-1!>(- I Cttf IT ' 
A-t iSl P^fi-r Lf/ic^^II Cifp ^ 2€ " 
A-3 <^/^f -Cf-f^ r<?5?eiti^r7o}•U>-tzh€' w> Io'f^c.P 3^ " 
A-A N Pf/^T-^f lj9r^pll A^p=> 7^-^ 
P'S' uyoaj/a dnrf?7r/!>^ ry? l/^> i2 '^Pc.P ^" 
/4 —^ ^^Ry yfyuy^n^/z pt4itf»c^ 97 

^ "/ P)ff—^'rtz^ hov5?P^ ptifet, \/f< "Z^^RcP zA-
5 U-'^Wp^/sr/f J Cr^pl^r c^ 4- arrp'^7~ Vfit. fS'^Pcf ^2— 

Lr%pUr>Jf ViTr. 12'-PcP S 
^5^4- S j^nJpJl 6'> -74' 
p-S W P^^j^dp lt!rp)^l( Co^ Is 
£ Bor/^<<J ^r>J> l/iA-rt^ Sey3fzf^c&> ZS 

B Pc^Ah. ^ Pr^Cj/terrtA i)> P'f 

Ti>yi.<p yA~l y4-2. A-A p ~'^HK ^ 
4 Z LU) I (o 7'f (^o ^ 

IL^S- f ^7) 1^ 03) 27 U7 
{i\4>__ IS- ^rs-) z$ (29 jr:2_ rt LSI) IS" 
12'> 17^ ^'V Lit) 72- 2 0^ 
Izz-o / (/i') Jf /j ^ 7^ ^/j/; 7^ </7v') A (io) 

'72 !( i_n) jr liP) 74- P>^ (j"^) H 
feo 9 ) -Z'f ^2.?) 5-e (r^ ^ 

^ //; 2> '-3 5'5~ 2 1f LSc) 2 
r^HO ^ /f 16 JO ' 1 
/7V-^ ,^4 ^ ^^ .'O ?3^y /^ 

= (SbCkz, err 12:17 ^ lo(> cy-'Z-^r" 
(yfir Af — Aji ^ Pr^f C Y—''S 4 
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OMAHA DISTRICT COMPUTATION SHEET 
PROJECT 

CORPS OF ENGINEERS 

ITEM 

C V c? l</y. 

V-/ / 
/4-1 

5'-o ̂ r*{ 

e> 
S "-"i? r»/'- [ 
TorAL^ 

ytc^,s. /<^ • r-T-

SHEET NO. // OF 
BW 
CHKD. BY 

DATE 
DATE 

/-a/» 

Z-) \/o 1 ^(4-
A'3 
As 
13- I 
B-z. 

r£>TAU, 

<6» 
/ 
y 

'& 

7~OT3®i- \JOI\AHP Or^/Z^fi/rT^O 
— ? *-ZV ->-? = 4^AC^FT 

2d-

/4-6 S-

"Z^ 
TOTAL- pc//tof^ )yVj<»^ ^i-oasD ^PAJS, 

S»BBA^(/J_S \/dlvt^fif-
GJOUPA- 2^-^ 
^POuf JB Z.6 . 

47Azj^f=n~ TOTAL. 4-6.-7 

Noaii, B »tn^ \/ol>4^a:^ = 9/-y-#-s~j^2y.^F=-
/</*?»« = 6 -t-lTTA- — 27Af= 
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OMAHA DISTRICT COMPUTATION SHEET 
PROJECT H r I'/'/'f — T/iC 

CORPS OF ENGINEERS 
SHEET NO. OF 

ITEM ^LALL^L rj2_ 

CHKD. BY 
DATE_/y/!»^^r4-
DATE 

— J r * f • ' / r 

rAr f^-ri Ar.'t J'JY ^ Of' 

A; A/\fi.or, Ar^r'Jd '. PrecACt-HfAy —36 fo/^ EilfrhcY^T'j'XJ^A 
b, A^V/np-nOMA ^ ^ ^ rr 

/^55vv7?tf> Cp pnrrt ^<pw Ct^-^ ^rt 

2 Sor*^ £?P H^vy f:>^^KjPar^ 
b <pfs^ro fl/in/7 f ^F— 

A^SCYP*^^ T^*T~ 7rJf>%£>p- ^f~h fP€pFyJ off 

-^^«r 
r-^oU-^ 

p9^cJy7 09^ pefijch YW^oP}—1-
b'^T EYAfi^ 3H'> 
7sr% ot~ F»l\/77p Cir? cn^iA) 

c. \JouJ/i^erFtc c6/^F'^^T7fi/iz AVU'wAme^'/imJO 
Sugp/CiA 

A " I c. 
A "2. c, 
A-3 
A-4 ^ 
>4-r-
A-(^-3. 
A-^ u.i 
6-1 

B O 
B 'H c 
3-^ <> 
3 ' ̂  z 
3 " 4> l^r) 

AP^ 
CAC ) 

i.7 8 
6^si 

S-o.sj^ 
23.17 

4>.Ho 
/4.3A 
I J.I r 

I i o. I O 
IS J».-2X> 
22. in 
I e.3v 
2.24 

/ I.SJ^ 
^.6 « 

P/PEOA v. 
C^U-FT) 

II- 3 
/f. S 

I r ;.7 
39.s-
if.z. 
A3. ^ 
;S'AA 

33 0.3 
£S€. Jo 

^A.S-
>53". / 

<5-7 
34.j 
2^-0 

Pfio/n cAe 
fie AO -

Rfio/^ 6ofipOu) AREAS := 

FAEWfi P.O. Vol, 
(AC'E'T') 

.9 ^0.3. 
• 1 n.t 
. I ir Is. 2-
• 9 3 2. (s 

O-A 
.0 ̂  2.(0 
. zs^ 
.0^ 6. C9 
.0 I S.C> 
.01 0.2 
.? 
.9 4.0 
.oQ. 2.0 
.73" IS^O 

2S20 • -i-^AcfiB-FT V>TAI-
/-f^.2 AF-
ZB. 6 AR 

4534^ AF 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT i-//A " r t (y/Vif-E!^^. -yiC SHEET NO. OF 
ITEM SO7^7^F) F y CC/JCLu^ f ^ ALZ BY A1 AA-h-^ DATE 5< ITEM SO7^7^F) F y CC/JCLu^ f ^ ALZ 

CHKD. BY DATE 
JZLL 

\/^jAr^P "n. i/r.o iS- u C-Tp 9S— 
/) ^Snsj>r\^U f-h CA6]) - TJ-J.i— 
2) Bon^lo Ar^ = "T-xr: / 

CennJ ur'n~'^'fT^3 /Vcjr^ ^ 
O~ 0 0 22 crv./^»?e^ 
2-} - O, 00079 ^f>7 ySe C, - 0,Od2.^i^/S^C^ 

c, /-//37^/p/^mo'f9sf h fS fl.c rx^*-r2?cP V TO6 /i?f 
/<) ClAjh<^^ u^ll i^e^nn^fr^j) A^ fe Srp 9_s— 

.vi^/7 /6S^9r Mr^n /lAnn 
V.rs-62. 73-1 -73T-27 7JV^-Z3 yrf.zsi 

A/o?-® 
^ n, J A-^'H B )z>^lou>7^ KT? t }^jyyfe^ryi 

L &^9<^Cinms or^ Pr^^ff»>7/}ers>lj/ ^ ' 

E', ^f^oOA/0 tUA-T^P QAIA^CEL CANNI/AL) 
1) ArSjc^rTif' Pfoc^j^ pAdy>'<^& cr/0 i7 O,^ hf^h TKoonJ 
2) p tft> ^ Pi!S. 

pFrr Cfici,^ i-Uxiaa^^ 
Bor/^Pf -r 3-2.></O-»''= :^2o<' 

^ 6*^Oi/>7^ U7>tTie^ Aioc^/7fG>rr-^Y^isA-

A — O,r''x(z^0o<4-3:2.00-^)^ 3300 FT'^ 

P) A GK6tA-^U2ATi^ Copo0 Wr"' 

V = o,oo2.z cr«7 tr^ FT ISL UGOSc^ 3QsrDAy 33GOTJ^ 
Sd^ 2.s^ni I i in , 1 PAZ V/2 . 

\/ ' 'T^T/ljSrZB FT^ — jy^ FT" ooT 

Av/W?<?j^ Vo\^r>^<9 -rsi P'') 0^:=- 22 O (^Cf^*pFT' 

,AAJ(ry /7C>T' <^yfF> 7t>t y}f/c7ct2 / 
i7n '/^/v<, 

hir^/'^'iotj df 3^" AA /Af^Fj- fL^ 7S7.ty 
t>V'r^—' ///'/JTiPT— FL - ysT, ̂ ir-

ArAlQT Pf9<yL.-^ 7rA~.0 Z-T-VA^ /gb .'• - ySS> 4- ]fifiAL " ZJ-T. 7 
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^ < Ozs's.j^s 
A. 

OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT ^\/ylCO f)U/l^ P - Jluniju/A. I SHEET NO. OF 
ITEM ~ |BY 

RA^ifjr^LL rRo&AsiLrry 
X 

CHKD. BY DATE 

IT 

e 
c 

) 

HL 

A 2S'~y>Pf/^ F^^A77~1-c«>«*>'A/9'fO 
^ S~»- 0«/^ ^r>49£> C.uu\/^fUX 
c ytr- DcyKA-naA/^ fSTTt^r^ /*> ^ H^LS 

ySDRt^ -Xi"" 60 »»•/•-« urio Ov^rfons) AT E'ifChmfiT 
/y]A^ O^ryr hau/ft ^-9 

FPGS^ PUtAVOAJ RAf/JRfiLU 
2-£'rn}/> .42,^ 

loo'VA. S mm 
J'yi^ fjr/»fo .e^'^ 

loo'^R iT'm-.n 1.6c-
2-V< 6^min /.4 

rnin 3.0"*" 

OvRAT>«A/-r CAAO C Si^j ^ ^ ^ hj 

Centfi^re 2S~6- SX> ~ inr^/isrirrttj 
(h 2S--y/5^ o. <6f •*• o.-z^j 

al S-nfitu^ 0,6e9 C^6') •^.29j(Az^ - 0-^^"" 
is-~mm 0.669 — hiz"^ 

c) io-mm fi.66? (i.'e^i-,i.'ti(i.N^ = 2.4/ *=• 

3") -5^® £). 82^ (l' ) -#- ^2-v<?") 
o'i S--/»fh^ a.22J~ C 79 )* a./*6(/f 92')= O.-?!'^ 
h) a.ejs- Ci.t,'^+-6, iHh C>0 « /. v.r •• 

6o-Jr7tf> 0.22i~ C2.0') ^ 

PCIAJT RAIAJFALL PA0A\ TP~^ 

Is = Inches V0\J1M^ RsQD 
^IX/ciAM* fie&Krs^^ 

WtatArfi. ^TJ9T70AJS N*>^tfh.y-
<7WKPA/^- Vowr/> 

iJe/A) Ivsy yJTA/ — Hg^tK t y 
U^A Pigeon J /WX" - .z-V HA 

SI 

2S-yA so-y/^ 

X-HR z-Uo'" 

Z~HR 2.&6^ 2-9sr-^ 

ZZC- 2\o^ 

(6 -HR y.30 3.yo *• 
12. -H/Z 2.$c ^ 
py CARDS 

To TQiDt^ S-hun lS-i»A 
PH -- ~" 0.6A- /.3Z 
PH ~ 0.7i l-ir 

^^rr.. 

z.v; 2.<d 2.^o j-2<? 2S~-y^ 
2-7) 7.%T 3.1c J.70 ro-y/z^ 
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10 ELKHART, INDIANA 
ID HIMCO DUMP SUPERFUND SITE 
ID SOUTH & WEST PORTION. CAP AND OFF SITE DRAINAGE 
10 INFLOW TO WEST BORROW AREA, 1 APRIL DIMENSIONS 
ID KINEMATIC WAVE ROUTING 
ID M.E. NELSON 
ID US ARMY CORPS OF ENGINEERS 
ID APR 1996 
ID HIGH WATER TABLE, ASSUME START WS AT 758.3 WITH FLOW TO WEST 
ID MUSKINGUM-CUNGE IN CAP CHANNELS 
ID 25-YEAR RAINSTORM 
"DIAGRAM * 
IT 5 01JAN97 0005 400 
ID 1 * 
KK 81 
KM NORTHEAST DRAINAGE THROUGH 24" CMP UNDER NAPONEE STREET EXTENSION 
PH 0.64 1.32 2.41 2.60 2.80 3.30 3.80 4.50 
LU 0.30 3.00 5 
BA 0.172 
UK 300 .017 .700 100 
RD 2500 0.0032 .500 TRAP 3 1 NO 
ZW A=NORTHEAST OFFSITE C=FLOW 
ft 

KK B2 
KM NORTH DRAINAGE THROUGH 18" CMP UNDER NAPONEE STREET EXTENSION 
LU 0.30 3.25 3 
BA 0.291 

3- UK 300 0.010 .700 100 
. RD 5478 0.0024 . 600 TRAP 2.5 1 YES 
* ZW A=NORTH OFF SITE C=FLOW 

W • 
^ KK B3 
^ KM NORTHWEST DRAINAGE THROUGH 18" CMP UNDER NAPONEE STREET EXTENSION 

BA .044 
LU 0.30 2.50 2 
UK 300 0.0067 .600 100 
RD 1528 0.0026 .200 TRAP 2 1 ND 
ZW A=NORTHWEST OFF SITE C=FLOW 
* 
KK PTB 
KM COMBINE RUNOFF FROM NORTHERN OFFSITE DRAINAGES 
He 2 
ZW A=OFFSITE COMBO C=FLOW * 
KK B4 
KM SOUTH SIDE OF CAP 
BA .0287 
LU 0.1 0.05 1 
UK 300 0.058 .400 100 
RD NO 
RC .1 .045 .1 1560 .0026 
RX 1002 1006 1010 1026 1031 1047 1051 1055 
RY 12 11 10 6 6 10 11 12 
ZW A=SOUTH CAP C=FLOW 
* 
KK B5 
KM WEST SIDE OF CAP 
BA .0035 
UK 300 0.096 .155 100 
RD 20 .01 .04 TRAP 1 100 NO 
ZW A=WEST ':=FLOW 



KK B6 
KH WEST BORROW PIT 
BA .0282 
LU .30 5.00 1 0 0 100 
UK 300 0.02 .400 10 
UK 300 0.300 .050 90 
RD 616 0.0024 .400 TRAP 1 50 NO 
ZW A=WEST BORROW PIT C=FLOW 
A 

KK PTC 
KM COMBINED INFLOW INTO WEST BORROW PIT 
he 4 
ZW A=INBORROW C=FLCW 
* 
KK DAM 
KM BORROW PIT ACTING AS A RESERVOIR 
RS 1 STOR 
SA 18.75 19.61 
SE 758.2 759.0 
SO 0 21 75 
SE 758.2 758.7 759.0 
ZW A=BORROW PIT C^STORAGE 
ZW A=BORROW PIT C=STAGE 
ZW A=BORROW PIT C=FLOW 
• 
II 

o 
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I 

ID ELKHART, INDIANA 
ID HIHCO DUMP SUPERFUND SITE 
ID EAST AND NORTH PORTION, CAP AND OFF SITE DRAINAGE 
ID INFLOW TO EAST QUARRY USING 1 APRIL DIMENSIONS 
ID KINEMATIC WAVE ROUTING WITH MUSKINGKUM-CUNGE CAP CHANNEL ROUTING 
ID M.E. NELSON 
ID US ARMY CORPS OF ENGINEERS 
ID APR 1996 
ID HIGH WATER TABLE, ASSUME START WS AT 756.1 
ID 25-YEAR RAINSTORM 
•DIAGRAM 
* 
IT 5 01JAN97 0005 600 
10 1 
* 
KK A1 
KM SOUTHEAST PORTION OF CAP UPSTREAM OF ACCESS ROAD CULVERT 

3.80 6.50 PH 0.66 1.32 2.61 2.60 2.80 3.30 
LU 0.10 0.05 0 
BA .0059 
UK 300 .058 .600 100 
RD NO 
RC .1 .065 .1 500 .003 
RX 1002 1006 1010 1026 1031 1067 1051 1055 
RY 12 11 10 6 6 10 11 12 
ZW A=CAP UPSTREAM OF CULVERT C=FLOW * 
KK A2 
KM EAST PORTION OF CAP AND ROAD DITCH 
LU 0.10 0.05 10 
BA 0.010 
UK 267 0.097 .600 100 
RD YES 
RC .1 .065 .1 1060 .0019 
RX 1002 1006 1010 1026 1031 1067 1051 1055 
RY 12 11 10 6 6 10 11 12 
ZW A=EAST CAP C=FLOW * 
KK A3 
KM EAST OFFSITE AREA UPSTREAM OF 30" RCP 
LU 0.30 2.50 15 
BA 0.100 
UK 300 0.0067 .600 100 
RD 2920 0.0066 .200 TRAP 3 1 
ZW A=EAST OFF SITE ABOVE 30 CULVERT C=FLOW * 
KK A6 
KM RUNOFF FROM NORTH SIDE OF CAP 
LU 0.1 0.05 0.0 
BA .0362 
UK 300 0.063 .600 TOO 
RD 663 . 0008 . 065 TRAP 0 50 
ZW A-'NORTH CAP C=FLCW 
* 
KK A5 
KM RUNOFF FROM SMALL NORTH EAST OFF SITE THROUGH 15" RCP 
LU 0.30 2.50 15 
BA 0.01 
UK 300 0.0067 .600 100 
RD 600 0.0125 .065 TRAP 2 1 
ZW A=NORTHEAST OFFSITE C=FLOW 
* 
KK A6 



KM QUARRY AND IMMEDIATE SURROUNDINGS 
LU 0.30 5.00 1 0 0 100 
BA O.OAO 
UK 300 O.OAO .AOO 32 
UK 300 .300 .050 68 
RD 736 0.0027 .060 TRAP 0 
ZW A=QUARRY C=FLOW 

50 

KK PTA 
KM COMBINE RUNOFF FROM APT & NCAP AS FLOW INTO GRAVEL PIT 
HC 5 
ZW A=INPIT C=FLOW 
* 
KK DAM 
KM QUARRY ACTING AS A RESERVOIR 
RS 1 STOR 
SA 16.55 17.52 18.60 
SE 756.1 757 758 
SO .0 .1 
SE 75A 760 
ZW ANJUARRY C=ST0RAGE 
ZW A=0UARRY C=STAGE 
ZW A<=QUARRY C=FL(W * 
zz 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT yiPACO OU/AP "BUfh^pT^Xurj SHEET NO. / OF 
ITEM . 

KATiomL /n^Tf/o£) 
PATE//yl/>^^^ ITEM . 

KATiomL /n^Tf/o£) CHKD. BY DATE 
= rr^oK. C irJCT'S 

. • . ' R^^hhc OS 
^o/nf~€tll iltiB 
l) fi*r/rF^J/Thr9/»/t> ^ 

C Ff9^ sr-d^ TP 
FPea, zs-yt^ 2J=y/R.>A SG-y^K I>A 

DOP 

S" nmn o.^A- " -7. O.T! ^ l-i. 

)F' min s-.zB »tr/)') 

Po y»fo 2.V/ ^ 2 ,V/ 2-7/ 2-7/ 

2 HP 2.6o^ l-yc Cl2.oii7tr?tX 

3 HP 2 8€)'^ 0A3 3./®^ /-<7.^ (l^i?*/?,) 

/-s-
3.30 O.SS' 3.yo'^ 

-f. i-
.5-/0 

d.8 2_ 

j-AJueT liy*ie c>fr upAK£y/7y^»rTZaN 
1) AJo^rf^ Sf^ ef- Ctp "" 

«F draiTo^s -hD y>^osrr tttAfor^fir>iv>7^l^.^Tj2..rS'^)'= 
l_» Z*>oo''iit2'S^S ^ oo Pr-

hf^i^^T ^Uoo9 e%^lsT ~ '^7^ "• 7Po ̂  /S"^ 

C.) preY»i/V/ory»e^r^h 7C * 
Fn^ Plo7^ = 

izT ' 2.9 o iph 
3J8 i^h 

2) of" Co^ " L-ar>i^(-i H 

MRO Form 1550, i DEC 83 
Page. ^U.S.G.P.O.; 1995-657-136 



Tr^nsfty - Ovoa-trar) - AAJ^T^tfJCA/ JDIJOI^A//} Tt^rrNsn^ coPKje::. roA. 
PAT?OA)Al./i^eivop 

\nTetJSl^> 

Ciphy 

^4^ 



til TIME OF CONCENTRATION OF SMALL DRAINAGE BASINS 
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EXAMPLE 
Heights 100 Ft. 
Length: 3,000 Ft. 
Time of concentrotion:|4Min. 
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Note: 
Use nomograph Tc for noturoi 

basins with well defined channels, 
for overland flow on bare 
earth,Gnd for mowed grass road
side chonnels. 

For overland flow, grassed sur
faces, multiply Tc by 2. 

For overland flow, concrete or 
osphclt surfaces, multiply Tc 
by 0.4. 

For Concrete channels, multiply 
Tc by 0.2. 
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Boted on study by P.Z. Kirpieh, 
Civil Engineering, Vol. 10, No.6, June 1940, p. 362 

FIGURE 1 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT Od/np - Jj^n 
ITEM 0^S-f<5^AJ [/AU^PZ:: 

SHEET NO. I OF 
BY/^.A^/for, 
CHKD. BY 

DATE 
DATE 

c_^/Y/+-/v/ytr 

PATT<OAJA L AJ^THOO Ch^CM- OAJ 
SOSDASIAJ A-1 fc// 3 

C; S/"tv? F S - 2% Tt» / o'^ 
C-O.So 

i' T<i -' Z. - A-Co"^ ^ 7c = '2-2.^ Te/''^7i*^2. 

Tc. = =--4. 
/"zr = 
) j:? r S-Tiph 

Ai Area ,->7 ac^as ^ 2 76 eret^ 

Ozr = 0.^*^7-^)* ̂ .7 8 ' J S'c.ti ^ /6. S'cAy 
=0.5-¥<<y.73* J.7y -=• Uch 

I ^ A ~2-. Cjym9^F27^ '^No^thOtp /^iirA^e* 
5; 2.cf,7/:/<? 

I •• Tc, "=• A,^ /»?//? y- TKfifiTT- ^ ^/A/ =A 

-9(«Tr^ 
P AyA =• 9^zfi\7n-*^ •=^o-€>s 

\J-lh±. 
.CHS-

z=.^Oe.ht ^Sofy^e hoLtx^foC^ A QyA/ J^lipy-

/4aFt»*^ — 2 
/J- = S-Vi ^.^^v^.•) ^ 2£>f=T^ 
R. - Ziy^^6^J-= ^ I.-2 A" 

V-iai (u-i^^^c-oot^)'^ ^ 
'Otir 

A~ i/e/ue? = -2 VFr^^-2,^f^r'^ 
.: X-nie-r- Tc. = /o^o'^yA!.CTFT/A^C — = /O.TMnj 

Tc^ ^ y-/^•7/7r/>7 — I•^. "2. lOn no 
J S'.ZJph /s~2 — S'8 r/h 

y.ys+• Coto3 = ie>.37 

z5*vr-- — ZTch. 
Qct> ^ B.Tyf ^^-8) »* (ic.yy^ - cfs 

MRO Form 1550,1 DEC 83 _ I>U.S.G.P.O.: 1995-657-136 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT l-llA/lrC bil/ffP- SHEET NO. OF 
ITEM C)>'ry«>/ 

SuBPj^tAJjr 
BY>y 
CHKD. BY 

PATE 
DATE 

C~^ SOtJrh Off ^ fCr/f'^rr'Sfe^ Ch^r/y/trf dtJr Jrr-
d ^ S' Z-C^.Q£.lo 

/- Tc,' . Tc.„^l ^ Z.2.r- ffy^^/S'f^^ScO<h'i^ 
" 2H T<.o^/\ •=• 2. = 

T*/Z^r~ 2^C^\AJ O ~ S~'^ SleP/P^sS" 
A-Z4,F^ fis l,2.H^ S=-.C®a^ 

V = -1^9 ^ /.9Tyr-/se^ /) ~ - <?V^— 

/b-^c>,,<o /4- 7S-y^/.9S-^ J£ff-7~^ 

PrSS^ f J ^7'ZS' ̂  ^ 
A= (S-*tZ.-zr) ^ Sri^ P -S"* iz (i(^)*^9'-

V^MUX. > 2^» F-^ZJ.6 

A-
-2 .IS- ̂ r/s^ 

Tiiilfj- - IS7»ot-r-y2,i5r Fi:^ti€* •=- ==- J 2-1 '«/>7 
71; ̂  t2. / •*• l/~S- ^ ^ 

I zx~ - S ̂  '>>A 
/ JTP SZ(, ,yP, 

A- *0 19,syA<.f^ 

QT-S-^ 0.S-^ S'.O* /^'27 ~ A~6 ̂  

Qso- o-sr*^ ^ /e,27^ 3"/^ 
CAF R^O VFoftVoi^J 9A A-4 CCAp) 
C'- P.TZt' ^ /« ^ S^O-oA 2.^i£/0 

Pt/^ •=. ilSO " 
C^o.s-o 

I'. Tt^ '. L»V-r5 T^= 2.«^;o 
' /p " 

/,r— 9.Z,f>h /Vo- lo.or^t, 

A> 0. OO1-771 fy,;'^ UOAtrt^ 

- <3. r.* «?.2^ (.(€•=• S". I £.h 

MRO Form 1550,1 DEC 83 || ttU.S.G.P.O.: 1995-657-136 



PROJECT 7/^-0. V/j/ZC - Elkhr^-r XA/r. SHEET NO. OF 
ITEM 

(LL/\^prr- U(PS fvr-i (UAJ^trP ZAP 
BY AO '=^ DATE lq/^AA'9A ITEM 

(LL/\^prr- U(PS fvr-i (UAJ^trP ZAP CHKD. BY DATE 

B 

C 

0 

OB$}GN CAI) 
17 ^ ^ 

c?-^ ^ ^ OSN 

f^SSKypoP^^flS: 
I) R, cp 

Corr^^b^ct r^ fi II s 
3 J H&K^ti/or)St^ i3 ^Uo 
-43 C^ngfift^l — 0^003 CW't*, Pufr) 
5^ ^^rp4> /-^ry-^ — d ^ " CPr^P^n V'>t^^ 

XNierr C£>/yVROL^ CBRP/^ BPR N''^ay09/*i'^ 

})'n^y)9^fipp --T^Sn'^K 
^ -Vpy ZH'^R^P ^ Hkj/o ̂  i'B AHuf=^.d" ' 

hiWpy - 3. o^JL 4. 0 

CH^O^Our^BT CfA/fPOU CFr.yrt BPR 

Hvj^ H-^ho -L*S^ 

l~l' fp<*^ h^'>n>ff^r9fih CK&^ O,^ L'=BO'T 

h^: ^<-*0 \/s To;l \/i^Are.a^ D-'Z^ 
2_ CrrH'e^t Pe^t^h /n Piffpf^dcJb * /-^ 
^ ̂  ̂  hS C Bfiorn Cttntr^r^ P 

Xu/- /A^Ptyyns — /--^ 

/-Vf 4/?^^ 5'^^ 
/> ,z h^O.OIX Cio^WsrS Pfp^J 

q= MS- 5 =. 003 ^..^___ 
A^ ^x/.re f> = S 

•:=. n^>ffX'a.6^>(.^SS- R- A/P^fyfr.^-o.Si. p^ /Z'^ 
= Jf-T" ^ 20 . I 

/-»?» 

Tu» ^ /.r^ /.» 
3t7 ho— /. 8 

6c'^p< O.O03 - OJ8^ 

}-lUj-2.\ •^• 1.8 -OJB - 7.-7^ 
J.7z > 7.0.'. O^rler Ccr77P^Al ^otfPA/s. 

3.7-2.- ^4.0 •= AH\Af Stf* pcfi 0f^ 
\\).^E ^4^ fiCP • ^ -
MRO Form 1550,1 DEC 83 

Page. 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT NIA^CO fXJMP • 

i5 1 1
 SHEET NO. / OF 

ITEM 
/ 

BY y)7 f/^bon DATE n/vUio'9£. 
Z/56--S PF^CAML. Ei QOA^fTOkJS srA £Artc»t_ CHKD. BY DATE 

£ 

C 

B<pu/fr7^/^J p/iPAA1E7l&lS 
q:.r ̂  /he DA ^ /} -SfD) 
<Qs^ - 12-9 PA'^'^^^*(^Sn>Pi-iy^''^^^ ^CPe^-3o^'-"^ 

Ufhe^fi DA" - C.or>TA 1^077<*^ /hrtaet. 7» ^ 
STVP = "^of- Cp^pBfhcyr?^^ OA-

^ip9 r*7 l/»ehoLS 3S"^" 

OFF-sira. sumAsf^s 
/) 7J?> ^ CUs^r v^b^or^ei^ ^ 

STOA= A-

€( a.— //. y^-vv) 
- O.bAm ^.ei - -Tfcfe Cor^fotts, b'i-ik Tl-S-efa t^c-) 

&K 

2)'Tey G--2. 
Sr-fts.— S% J /4-=-0. / A7/"^ 

^jx- ll.%C2'>y''''*D.6H*tS:.Sl = /fc^r i^r-tl, 2 3 ch //gfc-/ 
T7e> URBAAJ AOy^Sr/Tt^AJT ~ 

iy<?jr= 2.784 ••"* sL°''^vcerz » Csr *^')°-'^*CIS-S£F)-" 
» rA-'-'ir '•" Uh 
y\. •=-C'^7r7(h AtreoTn yr7j^ = o' 2.^ /rrtt"^ 

^]_ -=- A/lam Cl^/7/7f^ sDptP />7 rr>^/ bf^ructo fOAi^^of-dir} 
Up'^/y^yy fr^ r;^t• = ? =/4 -Sjr Fr/ny,' 

/5r2= Zka^j Z7P (^ TP-^'O =h&3' 
ST— S'rtt^^to •= S'f^ 

T'A^ 39r 
eo F.- 16 0,0.0,0 =} 

Mn! ^ ,4 / !-o 

— o.7T*l.s* !4-.s if 0.71*0.HI *l.eg" s.sr~ 4-./ cu-/'-'') 
Lcc /yg6 
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OMAHA DISTRICT COMPUTATION SHEET CORPS OF ENGINEERS 
PROJECT H !A C 0 PTvt/ SHEET NO. I OF 
ITEM (2 o ri^p o'~ f 1 in Us F~</no ' jTzt-p-Z 

FCT!^ P X- /?? 
/s f/^y r 

> Art: * CHKD. BY 
DATE HApt^^h 
DATE 

P:. 
GIVBPI-

P&AJO / 

BLEV 

ysG 
vse 

(A ) 
23.5-
2s:z 

PEPI/y. 

4-9VO -

r^LlEV ARFA- pep!//. 
) Cf=bG-^ 

vsr^ I4.e 
7^8 I&.S3 

pe^tp S'<j]sfr\i^r.^ r<^^Je.,'/>^ 

a, So^rh 0/t-ch S)//y2e^s-/o/7S 

IT 
/i 

RESULTS - HIGH WATEH TABLE 6PmmoAiATSOAIEJP 
MA/<\/^Oon WAT^P_ So^A/hcf^: /// F'TT 
j) E/\ST~ 0^'^fP> pdpw (zs--y^ ^Tf^RT^L- TS-f,. I 

^<!?/vAc = Z'^J ch AU^ Sl^^//*r7a/o /)r'«cAcU^7S7.0 
P«9*K.l/(? /«/vvi (? $T'*^a9.S'£> ^ 2l.'A/^F 

Xu/i-rJ^ViC/eT J'o'T^cP =: 7J 7.c> 
^un-Jerij/RTf^r- je-pr.P =• Trx 9S-

2) WFST Qo^p^ru^ PIT- (zr-^yp GTART Bl - <^'-<'•1^^ 
P IAJTLOC^ ~ 87 c-h 

hR,t.vsl<yrt9f>Sror?^e) = y^>' E<P\y/FTT&/j i^<rhc) — 7SS .J 
)^<o<rAt_ •=- 27 ch Cl7a/7/7«>[ ~ 7S6.Z. 
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PROJECT /-////: '' O NTV/ SHEET NO. 7 OF 
ITEM C_i^r'~F^ - ' A '/~y Fr-)' CC ^ y "S BY AJ DATE UAr^Ar ITEM C_i^r'~F^ - ' A '/~y Fr-)' CC ^ y "S 

CHKD. BY F '" 
DATE 

I I 

B '/A 
'rTey^//!»>>> ^0/9tp-^'r'«'^(}^ 

A^po'i /^nn'.>o! 1^'Jf^of-f-->-*> P'-^s:. — 2.2.O. 2. ^— 
h) pl^Jtua-fl'2- Cm<^<^c.rA/'TT> 

Hot^T^AjT/)U — O'oo 2-3. c.ry/spc_j 
AT?~i- a } ^ 

AsJv/yv€^ Ahi^-na /^(AfTPj pe/y7<^j^ arf o.s" " 

2.'} Poto^ P<9R rO^p-n^^ 

Us€ 7J^ C^cnn^C-H^vP) 

<^\^ctAF}r 4- = TovtL p 
JJo^o" -h 4-,-2[O^ = ^2.7o' 

•?3 Ca lc<J laTT^onS-

&n»^^nd VJotft.R /dc\/s.fr)efi'r~jAns'^: A\— O.Sf=r^ P 

A =- 0, S ^ f ^7€> f=^T ^ A 6 3S~F=r'*~ 

A^if ye /BW/47-T/2 Cefp<rc./^ f-zr^ 0UTp/^(u>: 

\l-- O.ooz-2. c y>i In Fr 9^. ̂ Os^c, 

1 4,-6 J^Pt^ 
<3^'^ iz T/] D/fy y/e 

\J- i o^sso^zsO Fi'^ t- A-y^s-ee i^r'^ 

V- 2^-2 pcP^T=T- Oi/T-

Av^acrjr<A ^/a^U/ne TO^^r- P r-3 o P -z^Z-OA7= 

^hoofC) obl€> -hfpjJ €)p c2/yxiz£/ti>/Ze^^ yc^^J: 
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1. STAAD PLANE 
2. * 
3. * TRANSVERSE RIGID FRAME 
4. * 
5. UNITS FEET KIPS 
6. JOINT COORDINATES 
7. 1 0 0 0 
8. 2 b 10 0 
9. 3 34 10 0 
10. 4 34 0 0 
11. MEMBER INCIDENCES 
12. 1 1 2 3 
13. MEMBER PROPERTIES 
14. 1 3 TA ST W12X35 
15. 2 TA ST W16X26 
16. CONSTANTS 
17. E STEEL ALL 
18. SUPPORTS 
19. 14 PINNED 
20. * 
21. LOADING 1 DL^•LL+SWAY 
22. MEMBER LOAD 
23. 2 UNI GY -0.15 
24. JOINT LOAD 
25. 2 3 FY -7.5 
26. 2 FX 2.8 
27. * 
28. LOADING 2 UPLIFT+SWAY 
29. MEMBER LOAD 
30. 2 UNI Y 0.14 
31. JOINT LOAD 
32. 2 3 FY 7.5 
33. 2 FX 2.8 
34. * 
35. PERFORM ANALYSIS 

PROBLEM STATISTICS 

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 4/3/2 
ORIGINAL/FINAL BAND-WIDTH =1/1 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 8 
SIZE OF STIFFNESS MATRIX = 48 DOUBLE PREC. WORDS 
REQRD/AVAIL. DISK SPACE = 12.01/ 29.6 MB, EXMEM = 15.00 MB 

++ PROCESSING ELEMENT STIFFNESS MATRIX. 9:12:40 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 9:12:40 
++ PROCESSING TRIANGULAR FACTORIZATION. 9:12:40 
++ CALCULATING JOINT DISPLACEMENTS. 9:12:40 
++ CALCULATING MEMBER FORCES. 9:12:42 



f3 

36. PRINT SUPPORT REACTIONS 

SUPPORT REACTIONS -UNIT KIPS FEET STRUCTURE TYPE = PLANE 

JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z 

1 1 -0.22 9.23 0.00 0.00 0.00 0.00 
2 -2.51 -10.70 0.00 0.00 0.00 0.00 

4 1 -2.58 10.87 0.00 0.00 0.00 0.00 
2 -0.29 -9.06 0.00 0.00 0.00 0.00 

END OF LATEST ANALYSIS RESULT 

37. PRINT MEMBER FORCES 

MEMBER END FORCES STRUCTURE TYPE = PLANE 

ALL UNITS ARE — KIPS FEET 

MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z 

1 1 1 9.23 0.22 0.00 0.00 0.00 0.00 
2 -9.23 -0.22 0.00 0.00 0.00 2.15 

2 1 ^10.70 2.51 0.00 0.00 0.00 0.00 
2 10.70 -2.51 0.00 0.00 0.00 25.12 

2 1 2 2.58 1.73 0.00 0.00 0.00 -2.15 
3 -2.58 3.37 0.00 0.00 0.00 -25.85 

2 2 0.29 -3.20 0.00 0.00 o.oo -25.12 
3 -0.29 -1.56 0.00 0.00 0.00 -2.88 

3 1 3 10.87 2.58 0.00 0.00 0.00 25.85 
4 -10.87 -2.58 0.00 0.00 0.00 0.00 

2 3 -9.06 0.29 0.00 0.00 0.00 2.88 
4 9.06 -0.29 0.00 0.00 0.00 0.00 

r-a 
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1. STAAD PLANE 
2. INPUT WIDTH 72 
3. * 
4. * LONGITUDINAL RIGID FRAME 
5. * 
6. UNIT FEET KIP 
7. JOINT COORDINATES 
8. 10. 0. 0.; 2 20. 0. 0.; 3 40. 0. 0.; 4 60. 0. 0.; 5 0. 10. 0, 
9. 6 20. 10. 0.; 7 40. 10. 0.; 8 60. 10. 0. 
10. MEMBER INCIDENCES 
11. 1 1 5; 2 2 6; 3 3 7; 4 4 8; 5 5 6; 6 6 7; 7 7 8 
12. MEMBER PROPERTY AMERICAN 
13. 1 TO 4 TABLE ST W12X35 
14. 5 TO 7 TABLE ST W12X19 
15. CONSTANTS 
16. E STEEL ALL 
17. BETA 90 MEMBER 1 TO 4 
18. SUPPORTS 
19. 1 TO 4 PINNED 
20. * 
21. LOAD 1 DL+LLfSWAY 
22. MEMBER LOAD 
23. 5 TO 7 CON Y -2.5 0.001 0. 
24. 5 TO 7 CON Y -2.5 5. 0. 
25. 5 TO 7 CON Y -2.5 10. 0. 
26. 5 TO 7 CON Y -2.5 15. 0. 
27. 7 CON Y -2.5 19.999 0. 
28. JOINT LOAD 
29. 5 FX 1.62 
30. * 
31. LOAD 2 UPLIFT+SWAY 
32. MEMBER LOAD 
33. 5 TO 7 CON Y 2.5 0. 0. 
34. 5 TO 7 CON Y 2.5 5. 0. 
35. 5 TO 7 CON Y 2.5 10. 0. 
36. 5 TO 7 CON Y 2.5 15. 0. 
37. 7 CON Y 2.5 20. 0. 
38. JOINT LOAD 
39. 5 FX 1.62 
40. PERFORM ANALYSIS 

PROBLEM STATISTICS 

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 8/7/4 
ORIGINAL/FINAL BAND-WIDTH =4/2 
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 16 
SIZE OF STIFFNESS MATRIX = 112 DOUBLE PREC. WORDS 
REQRD/AVAIL. DISK SPACE = 12.01/ 29.6 MB, EXMEM = 15.00 MB 

'/ O 
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++ PROCESSING ELEMENT STIFFNESS MATRIX. 
++ PROCESSING GLOBAL STIFFNESS MATRIX. 
++ PROCESSING TRIANGULAR FACTORIZATION. 
++ CALCULATING JOINT DISPLACEMENTS. 
++ CALCULATING MEMBER FORCES. 

9:13:18 
9:13:18 
9:13:18 
9:13:18 
9:13:19 

41. PRINT SUPPORT REACTIONS 

SUPPORT REACTIONS -UNIT KIP FEET STRUCTURE TYPE = PLANE 

rr LOAD FORCE-X FORCE-Y FORCE-Z MOH-X MOM-Y MOM Z 

1 1 0.01 5.19 0.00 0.00 0.00 0.00 
2 -0.92 -4.30 0.00 0.00 0.00 0.00 

2 1 -0.54 10.89 0.00 0.00 0.00 0.00 
2 -0.29 -10.87 0.00 0.00 0.00 0.00 

3 . 1 -0.33 10.58 0.00 0.00 0.00 0.00 
2 -0.58 -11.18 0.00 0.00 0.00 0.00 

4 1 -0.76 5.84 0.00 0.00 0.00 0.00 
2 0.17 -6.15 0.00 0.00 0.00 0.00 

END OF LATEST ANALYSIS RESULT ************** 

X-
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42. PRINT MEMBER FORCES ALL 

MEMBER END FORCES STRUCTURE TYPE = PLANE 

ALL UNITS ARE — KIP FEET • 
MEMB LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-Z 

1 1 1 5.19 0.00 0.01 0.00 0.00 0.00 
5 -5.19 0.00 -0.01 0.00 -0.12 0.00 

2 1 -4.30 0.00 ^0.92 0.00 0.00 0.00 
5 4.30 0.00 0.92 0.00 9.21 0.00 

2 1 2 10.89 0.00 -0.54 0.00 0.00 0.00 
6 -10.89 0.00 0.54 0.00 5.42 0.00 

2 2 -10.87 0.00 -0.29 0.00 0.00 0.00 
6 10.87 0.00 0.29 0.00 2.86 0.00 

3 1 3 10.58 0.00 -0.33 0.00 0.00 0.00 
7 -10.58 0.00 0.33 0.00 3.28 0.00 

2 3 -11.18 0.00 -0.58 0.00 0.00 0.00 
7 11.18 0.00 0.58 0.00 5.83 0.00 

4 1 4 5.84 0.00 -0.76 0.00 0.00 0.00 
8 -5.84 0.00 0.76 0.00 7.63 0.00 

2 4 -6.15 0.00 0.17 0.00 0.00 0.00 
a 6.15 0.00 -0.17 0.00 -1.70 0.00 

5 1 5 1.63 5.19 0.00 0.00 0.00 0.12 
6 -1.63 4.81 0.00 0.00 0.00 -21.26 

2 5 0.70 -4.30 0.00 0.00 0.00 -9.21 
6 -0.70 -5.70 0.00 0.00 0.00 23.30 

6 1 6 1.09 6.08 0.00 0.00 0.00 15.85 
7 -1.09 3.92 0.00 0.00 0.00 -19.17 

2 6 0.41 -5.17 0.00 0.00 0.00 -26.16 
7 -0.41 -4.83 0.00 0.00 0.00 22.86 

7 1 7 0.76 6.66 0.00 0.00 0.00 15.89 
8 -0.76 5.84 0.00 0.00 0.00 -7.63 

2 7 -0.17 -6.35 0.00 0.00 0.00 -28.69 
8 0.17 -6.15 0.00 0.00 0.00 1.70 

X-IZ 
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PAGE 

US 
CORPS 
OMAHA, 

OP 
ARMY 

ENGINEERS 
NEBRASKA 

ESD INC. LIGHTING PROGRAM 

PROJECT: 
CLIENT: 
DATE: 

DESIGNER: 

HIMCO Dump 
EPA 

13 Dec 1995 

R.T.L. 

GENERAL PROJECT INFORMATION: 

PROJECT LOCATION: 

DEFAULT HEIGHT OF CEILING CAVITY-

DEFAULT HEIGHT OF ROOM CAVITY 

DEFAtJLT HEIGHT OF FLOOR CAVITY 

DEFAULT PERCENT CEILING REFLECTANCE 

DEFAULT PERCENT WALL REFLECTANCE 

DEFAULT PERCENT FLOOR REFLECTANCE 

DEFAULT DIRT DEPRECIATION FACTOR 

Elkhart, IN 

1.00 

5.50 

2.50 

75 

10 

20 

80 

LIGHTING FIXTURE CALCULATIONS BY ELITE SOFTWARE DEVELOPMENT INC ***** 
US ARMY OMAHA. NEBRASKA 
HIMCO Dump 13 Dec 1995 

FIXTURE REQUIREMENTS REPORT 

ROOM NO. AND NAME #TIMES HCC HRC HFC LLD S/MH. LUMEN D-FC. 
FIX. DESCRIPTION Li^GTH CCR RCR FCR LDD #F/ROW #LAMP D-FIX 
FIX. MANUFACTURER WIDTH PC PW PF TBF # ROWS WATTS I-FIX 
FIX. CATALOG NO. AREA PCC PFC PFM LLP COEF.U W/SF. I-FC. 

process 1 1.00 5.50 2.50 95 1.40 16000 20.00 
304B (150WATT) 60.00 0.25 1.38 0.63 80 2 1 5.98 
LITHONIA DOWNLIGHTN 30.00 75.00 10.00 20.00 100 3.00 1260 6.00 
GC-15-150S 1800.00 67. 90 16.38 0.984 76 50.34 0.70 20.07 

process 1 1.00 5.50 2.50 95 1.40 9500 20.00 
304C (lOOWATT) 60.00 0.25 1.38 0.63 80 2 1 10.07 
LITHONIA DOWNLIGHTN 30.00 75.00 10.00 20.00 100 5.00 1500 10.00 
GC15-100S 1800.00 67.90 16.38 0.984 76 50.34 0.83 19.86 
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA, NEBRASKA 

DATE: 4 JAN 96 
TIME: 2 30 PM 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION 
AND APPLICATION BY A REGISTERED ENGINEER ONLY 

DAPPER ( DEMAND LOAD ANALYSIS MINI/MICRO VERSION 4.0 ) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983 
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DATE: 4 JAN 96 TIME: 2 30 PM 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF 

PAGE 

LOAD SUMMARY 

LOAD SCHEDULE FOR 
SOURCE OF PWR 

10 SOURCE 
**** SOURCE BUS 

12470. VOLTS LINE TO LINE 

ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * i 
KVA AMPS KVA AMPS KVA AMPS P F 

BRANCH LOADS 
50 T1 PRIMARY 111.4 5.2 103.3 4.8 114.6 5.3 -81.6 

TOTALS 111.4 5.2 103 .3 4.8 114.6 5.3 -81.6 

LOAD SCHEDULE FOR 50 T1 PRIMARY 12470. VOLTS LINE TO i LINE 
SOURCE OF PWR 10 SOURCE 
ITEM DESCRIPTION • CONNECTED LOAD • DEMANJJ LOAD * DESIGN LOAD * % 

KVA AMPS KVA AMPS KVA AMPS P F 
BRANCH LOADS 
100 T1 SECOND 111.4 5.2 103.3 4.8 114.6 5.3 -81.6 

TOTALS 111.4 5.2 103.3 4.8 114.6 5.3 -81.6 

LOAD SCHEDULE FOR 100 T1 SECOND 480. VOLTS LINE TO 1 LINE 
SOURCE OF PWR 50 T1 PRIMARY 
ITEM DESCRIPTION * CONNECTED LOAD "TT DEMAND LOAD * DESIGN LOAD * % 

KVA AMPS KVA AMPS KVA AMPS P F 
BRANCH LOADS 
1000 PANEL MDP 111.4 134 .0 103.3 124.2 114.6 137.8 -81.6 

TOTALS 111.4 134.0 103.3 124.2 114.6 137.8 -81.6 

LOAD SCHEDULE FOR 1000 PANEL MDP 480. VOLTS LINE TO ' LINE 
SOURCE OF pvre 100 T1 SECOND 
ITEM DESCRIPTION * CONNECTED LOAD DEMAND LOAD * DESIGN LOAD * % 

KVA AMPS KVA AMPS KVA AMES P F 
END USE LOADS 
5 SPARE 13.2 15.9 6.6 7.9 8.3 9.9 -85.0 
9 MOTOR LOADS 56.0 67.3 56.0 67.3 56.0 67.3 -80.0 
10 LARGEST MOTOR 31.7 38.1 31.7 38.1 39.6 47.7 -80.0 
BRANCH LOADS 
1010 T2 PRIMARY 10.7 12.9 9.2 11.1 11.2 13.5 -90.8 

TOTALS 111.4 134.0 103.3 124.2 114.6 137.8 -81.6 
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DATE: 4 JAN 96 TIME: 2 30 PM 
HIMCO DUMP SUPERFOND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

LOAD SUMMARY 

LOAD SCHEDULE FOR 1010 T2 PRIMARY 480. VOLTS LINE TO LINE 
SOURCE OF PWR 1000 PANEL MDP 
ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * 

KVA AMPS KVA AMPS KVA AMPS P F 
BRANCH LOADS 
1050 T2 SECOND 10.7 12.9 9.2 11.1 11.2 13.5 -90.8 

TOTALS 10.7 12.9 9.2 11.1 11.2 13.5 -90.8 

LOAD SCHEDULE FOR 1050 T2 SECOND 208. VOLTS LINE TO LINE 
SOURCE OF PWR 1010 T2 PRIMARY 
ITEM DESCRIPTION * CONNECTED LOAD * DEMAND LOAD * DESIGN LOAD * % 

KVA AMPS KVA AMPS KVA AMPS P F 
BRANCH LOADS 
1055 PANEL RCP 10.7 29.7 9.2 25.6 11.2 31.2 -90.8 

TOTALS 10.7 29.7 9.2 25.6 11.2 31.2 -90.8 

LOAD SCHEDULE FOR 1055 PANEL RCP 208. VOLTS LINE TO LINE 
SOURCE OF PWR 1050 T2 SECOND 
ITEM DESCRIPTION * (JUMMlSCTinj LOAD * DEMAND LOAD * DESIGN LOAD * % 

KVA AMPS KVA AMPS KVA AMPS P F 
END USE LOADS 
1 GENERAL LOADS 1.3 3.5 1.3 3.5 1.6 4.3 100.0 
2 LIGHTING 1.3 3.5 1.3 3.5 1.6 4.4 -95.0 
3 RECEPTACLES 1.6 4.4 1.6 4.4 2.0 5.6 -90.0 
5 SPARE 3.0 8.3 1.5 4.2 1.9 5.2 -85.0 
7 CONTROLS 1.5 4.2 1.5 4.2 1.9 5.2 -90.0 
9 MOTOR LOADS 1.2 3.2 1.2 3.2 1.2 3.2 -80.0 
10 LARGEST MOTOR 1.1 3.1 1.1 3.1 1.4 3.9 -80.0 

TOTALS 10.7 29.7 9.2 25.6 11.2 31.2 -90.8 
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DATE: 4 JAN 96 TIME: 2 30 PM 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

SOURCE LOAD SUMMARY 

LOAD BUS 10 SOURCE 12470. VOLTS LINE TO LINE 
LOAD DESCRIPTION UNITS CONNECTED DEMAND DESIGN POWER FACTOR 
TYPE LOAD LOAD LOAD % 
1 GENERAL LOADS KW 1.3 1.3 1.6 

KVAR .0 .0 .0 
KVA 1.3 1.3 1.6 100.0 UNITY 

2 LIGHTING KW 1.2 1.2 1.5 
KVAR - .4 - .4 - .5 
KVA 1.3 1.3 1.6 95.0 LAGGING 

3 RECEPTACLES KW 1.4 1.4 1.8 
KVAR - .7 - .7 - .9 
KVA 1.6 1.6 2.0 90.0 LAGGING 

5 SPARE KW 13.8 6.9 8.6 
KVAR -8.5 -4.3 -5.3 
KVA 16.2 8.1 10.1 85.0 LAGGING 

7 CONTROLS KW 1.3 1.3 1.7 
KVAR - .7 -.7 -.8 
KVA 1.5 1.5 1.9 90.0 LAGGING 

9 MOTOR LOADS KW 46 .6 46.6 46.6 
KVAR -34.9 -34.9 -34.9 
KVA 58.2 58.2 58.2 80.0 LAGGING 

10 LARGEST MOTOR KW 25.4 25.4 31.7 
KVAR -19.0 -19.0 -23.8 
KVA 31.7 31.7 39.6 80.0 LAGGING 

TOTAL LOADS KW 91.0 84 .1 93.5 
KVAR -64.3 -60.0 -66.2 
KVA 111.4 103.3 114.6 
% PF 81.7 81.4 81.6 

LAGGING LAGGING LAGGING 
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DATE: 4 JAK 96 TIME: 2 30 PM 
HiMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS OMAHA. NEBRASKA 

PAGE 

LOAD DEMAND TABLE 
LOAD DESCRIPTION LOAD FIRST DEMAND SECOND DEMAND THIRD DEMAND k DESIGN 

•• TYPE KVA % KVA % KVA % PF FACT 

1 GENERAL LOADS Z ALL 100. ALL 100. ALL 100. 100.0 1.25 
2 LIGHTING K ALL 100. ALL 100. ALL 100. -95.0 1.25 
3 RECEPTACLES K 10. 100. ALL 50. ALL 50. -90.0 1.25 
4 OFFICE EQUIP Z ALL 100. ALL 100. ALL 100. -85.0 1.25 
5 SPARE z ALL so. ALL 50. ALL 50. -85.0 1.25 
6 STANDBY LOADS K ALL 100. ALL 100. ALL 100. -85.0 1.25 
7 CONTROLS Z ALL 100. ALL 100. ALL 100. -90.0 1.25 
8 CAPACITORS Z ALL 100. ALL 100. ALL 100. .0 1.35 
9 MOTOR LOADS K ALL 100. ALL 100. ALL 100. -80.0 1.00 
10 LARGEST MOTOR K ALL 100. ALL 100. ALL 100. -80.0 1.25 

NOTES: LOAD TYPE 10 PROVIDES TRANSFER FUNCTION TO LOAD TYPE 9 
DEMAND AND DESIGN FACTORS APPLIED AT EACH LOAD BUS 
AND ALL LOAD TOTALS ARE POWER FACTOR CORRECTED 
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

DATE: 13 DEC 95 
TIME: 08 30 AM 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL, INTERPRETATION 
AND APPLICATION BY A REGISTERED ENGINEER ONLY 

DAPPER (SIZE FEEDERS AND TRANSFORMERS MINI/MICRO VERSION 4.0 ) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

ENGINEERS - OMAHA. NEBRASKA 

FEEDER AND TRANSFORMER STUDY CRITERIA 

FEEDERS AND TRANSFORMERS TO BE SIZED 
MASTER FILE WILL NOT BE UPDATED 

BRANCH VOLTAGE DROP CRITERIA 2.00 

VOLTAGE DROP CALCULATIONS PRESENTED HERE IN ARE PRELIMINARY 
EXECUTE VOLTAGE DROP AND LOAD FLOW STUDY FOR MORE COMPLETE RESULTS 

PRIMARY/SECONDARY TRANSFORMER FDRS SIZED AT 125. % OF TX FULL LOAD RATING 
*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 

BRANCH FROM 100 T1 SECOND TO 1000 PANEL MDP 
TR KVA: 118.1 TR FLA: 142.1 
MINIMUM FEEDER AMPACITY: 177.6 

*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FROM 1000 PANEL MDP TO 1010 T2 PRIMARY 
TR KVA: 15.0 TR FLA: 18.0 
MINIMUM FEEDER AMPACITY: 22.6 

*** NOTICE *** FEEDER SIZED TO 125. PERCENT OF TRANSFORMER SIZE 
BRANCH FROM 1050 T2 SECOND TO 1055 PANEL RCP 
TR KVA: 15.0 TR FLA: 41.6 
MINIMUM FEEDER AMPACITY: 52.0 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 

HIMCO DUMP SUPERFOND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

FOR MISSING DATA, DAPPER DEFAULTS TO THE FOLLOWING VALUES 
FEEDER INSULATION: 
FEEDER INSULATION: 
CIRCUIT DATA: 
CIRCUIT DATA: 

THWN 
XLP 

FEEDER TYPE: 
DUCT TYPE: 
TRANSFORMER TYPES: DT 
PERCENT TAP: 0.0 
PRIMARY CONNECTIONS: 
SECONDARY CONNECTIONS: 

0 DEFAULT VALUES USED IN 

0-600 VOLTS 
601-15000 VOLTS 
4 WIRE, NO GROUND 
3 WIRE, NO GROUND FOR 
DELTA AND WYE XFORMERS 
COPPER 
METALLIC RACEWAY 
DRY TYPE 
NO TAP SET 
DELTA 
WYE-GROUNDED 
THIS REPORT 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PliANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. 

FEEDER SCHEDULE DATE:13 DEC 95 

FEEDER ROOTING FEEDER 
NO NAME VOLTAGE 

RACEWAY 
QTY DESCRIPTION 

FEEDER DESCRIPTION 
QTY SIZE INSUL GRND 

FDR 
LENGTH 

FROM 10 SOURCE 12470. 

TO 50 T1 PRIMARY ( 1) 2 1/2" C ( 3) 6 C XLP 8 450 

FROM 100 T1 SECOND 480. 

TO 1000 PANEL MDP ( 1) 2" C RG ( 4) 3/0 C THWN 6 35 

FROM 1000 PANEL MDP 480. 

TO 1010 T2 PRIMARY ( 1) 1/2" C RG ( 3) 10 C TW 10 25 

FROM 1050 T2 SECOND 208. 

TO 1055 PANEL RCP ( 1) 1 1/4" C RG ( 4) 6 C TW 8 20 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

I US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

FEEDER EVALUATION 

FEEDER ROUTING 
NO NAME 

EXTG % 
VD 

QTY 
/PH 

SIZE 
FDR 

FEEDER 
MAT 

DESCRIPTION DESIGN 
INSUL AMBIENT LOAD 

FEEDER 
RATING 

FROM 10 SOURCE 12470. 

TO 50 T1 PRIMARY .01 1 6 CU XLP 30. 5.A 90.A 

FROM 100 T1 SECOND 480. 

TO 1000 PANEL MDP .21 1 3/0 CU THWN 30. 138.A 200.A 

FROM 1000 PANEL MDP 480. 

TO 1010 T2 PRIMARY .18 1 10 CU TW 30. 14. A 30.A 

FROM 1050 T2 SECOND 208. 

TO 1055 PANEL RCP .33 1 6 CU TW 30. 32.A 55.A 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 

HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

TRANSFORMER SCHEDULE DATE:13 DEC 95 

LOCATION DESCRIPTION VOLTAGE 
BUS NO. NAME LEVELS 

CONN PCT 
CODE TAP 

TRANSFORMER DESCRIPTION 

FROM 50 T1 PRIMARY 12470. 
TO 100 T1 SECOND 480. 

DESIGN LOAD: 115.0 KVA 

D .0 
YG 

TYPE: OA SIZE: 118.1 KVA 
DESCRIPTION: OIL TO AIR 
4.49 %Z NOM. RATING: 112.5 KVA 

FROM 1010 T2 PRIMARY 480. 
TO 1050 T2 SECOND 208. 

DESIGN LOAD: 11.7 KVA 

D .0 
YG 

TYPE: DT SIZE: 15.0 KVA 
DESCRIPTION: DRY TYPE 

2.78 %Z NOM. RATING: 15.0 KVA 
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HIMCO DUMP SUPERFUND SITE - GROTOTOWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

DATE: 13 DEC 95 
TIME: 08 30 AM 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL 
INTERPRETATION AND APPLICATION BY A REGISTERED 
ENGINEER ONLY 

DAPPER ( SHORT CIRCUIT PROGRAM MINI/MICRO VERSION 4.0 ) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 
HIMCO DXMP SUPBRFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

CONTRIBUTION DATA 
CONTRIBUTI^ VOLTAGE BASE 
FROM NAME NO NAME L^L MVA XD" (PU) X/R 

SOURCE 10 SOURCE 12470. 3P-KA: 4.630 30.0 
TYPE: UTILITY IP-KA: .278 30.0 

POS SEQUENCE IMPEDANCE (100 MVA BASE) .03331 + J .99944 PER UNIT 
ZERO SEQUENCE IMPEDANCE (100 MVA BASE) 1.59911 + J 47.97340 PER UNIT 

B-2 1000 PANEL MDP 480. .030 .25000 15.0 
TYPE: IND. MOTOR )cw/HP: 30. RPM: 1800. 

POS SEQUENCE IMPEDANCE (100 MVA BASE) 55.55556 + J 833.33340 PER UNIT 

B-1 1000 PANEL MDP 480. .030 .25000 15.0 
TYPE: IND. MOTOR kw/HP: 30. RPM: 1800. 

POS SEQUENCE IMPEDANCE (100 MVA BASE) 55.55556 + J 833.33340 PER UNIT 
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DATE: 13 DEC 95 TIME:08 30 AM PAGE 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAEIA. NEBRASKA 

FEEDER FROM 
NO NAME 

FEEDER TO 
NO NAME 

FEEDER DATA 
VOLTS LENGTH FEEDER DESCRIPTION 

FEET SIZE TYPE DUCT INSXHi 
QTY 
/PH L-L 

10 SOURCE 
POS SEQ Z 
0 SEQ Z 

50 T1 PRIMARY 1 12470. 450. 1 C N XLP 
.1600 + J .0540 OHMS/M FEET .04630 + J .01563 PU 
.2543 + J .1373 OHMS/M FEET .07359 + J .03973 PU 

100 T1 SECOND 1000 PANEL MDP 1 480. 
POS SEQ Z .0640 + J .0497 OHMS/M FEET 
0 SEQ Z .2017 + J .1224 OHMS/M FEET 

35. 4/0 C 
.97222 + J 
3.06402 -t- J 

M THWN 
.75499 PU 

1.85938 PU 

1000 PANEL MDP 1010 T2 PRIMARY 1 480. 
POS SEQ Z .8110 + J .0754 OHMS/M FEET 
0 SEQ Z 2.5559 -i- J .1856 OHMS/M FEET 

25. 8 C 
8.79991 + J 

27.73329 + J 

M TW 
.81814 PU 
2.01389 PU 

1050 T2 SECOND 1055 PANEL RCP 1 208. 
POS SEQ Z .5100 + J .0685 OHMS/M FEET 
0 SEQ Z 1.6072 + J .1687 OHMS/M FEET 

20. 6 C 
23.57618 + J 
74.29734 + J 

M TW 
3.16660 PU 
7.79863 PU 
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DATE: 13 DEC 95 TIME: 08 30 AM PAGE 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

TRANSFORMER DATA 
PRIMARY SIDE VOLTS PRI * SECONDARY SIDE VOLTS SEC NOMINAL 
NO NAME CONN L-L FLA * NO NAME CONN L-L FLA KVA 

50 T1 PRIMARY D 12470. 7. 100 T1 SECOND YG 480. 180. 150.0 
POS SEQ Z 1.9400 + J 4.0700 PERCENT 12.93333 + J 27.13334 PER UNIT 
0 SEQ Z 1.9400 + J 4.0700 PERCENT .1293E+02 + J .2713E+02 PER UNIT 

1010 T2 PRIMARY D 480. 18. 1050 T2 SECOND YG 208. 42. 15.0 
POS SEQ Z 2.1000 + J 1.8200 PERCENT 140.00000 + J 121.33330 PER UNIT 
0 SEQ Z 2.1000 + J 1.8200 PERCENT .1400E+03 + J .1213E+03 PER UNIT 
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DATE:13 DEC 95 TIME:08 30 AM 
HIMCO DUMP SUPERFDND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

THREE PHASE FAULT 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: YES 

REPORT 

10 SOURCE FAULT: 4640. 
VOLTAGE: 12470. 
CONTRIBUTIONS: 

50 T1 PRIMARY FAULT: 
VOLTAGE: 

4558. 
12470. 

CONTRIBUTIONS: 

RMS SYM AMPS, 
IMPEDANCE TO GND^ 

SOURCE 
50 T1 PRIMARY 

RMS SYM AMPS, 
IMPEDANCE TO GND 
10 SOURCE 
100 T1 SECOND 

100 T1 SECOND 

1000 PANEL MDP 

FAULT: 4149. RMS SYM AMPS, 
VOLTAGE: 480. IMPEDANCE TO GND^ 
CONTRIBUTIONS: 50 T1 PRIMARY 

1000 PANEL MDP 

FAULT: 4015. 
VOLTAGE: 480. 
CONTRIBUTIONS: 

RMS SYM AMPS, 
IMPEDANCE TO GND 

B-2 
B-1 

100 T1 SECOND 

1010 T2 PRIMARY FAULT: 3419. RMS SYM AMPS, 
VOLTAGE: 480. IMPEDANCE TO GND 
CONTRIBUTIONS: 1000 PANEL MDP 

1050 T2 SECOND 

1055 PANEL RCP 

FAULT: 1263. RMS SYM AMPS, 
VOLTAGE: 208. IMPEDANCE TO C 
CONTRIBUTIONS: 1010 T2 PRIMARY 

FAULT: 1158. RMS SYM AMPS, 
VOLTAGE: 208. IMPEDANCE TO GND 
CONTRIBUTIONS: 1050 T2 SECOND 

100224. KVA X/R: 29.879 
IB .05190 + J 1.55067 OHMS 

4630. AMPS X/R: 30.000 
10. AMPS X/R: 10.654 

98437. KVA X/R: 12.744 
1= .12358 + J 1.57485 OHMS 

4547. AMPS X/R: 12.749 
10. AMPS X/R: 10.665 

3449. KVA X/R: 2.311 
.02653 + J .06131 OHMS 

3879. AMPS X/R: 2.163 
287. AMPS X/R: 14.519 

3338. KVA X/R: 2.217 
)= .02839 + J .06293 OHMS 

144. AMPS X/R: 15.000 
144. AMPS X/R: 15.000 
3746. AMPS X/R: 2.067 

2843. KVA X/R: 1.332 
Is .04866 -t- J .06481 OHMS 

3419. AMPS X/R: 1.332 

455. KVA X/R: .928 
)= .06971 + J .06466 OHMS 

1263. AMPS X/R: .928 

417. KVA X/R: .826 
)= .07991 + J .06603 OHMS 

1158. AMPS X/R: .826 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 
HIMCO DUMP SUPERFDND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

UNBALANCED FAULT REPORT 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: YES 

LOCATION FAULT AMPERES X/R EQUIVALENT (PU) 
VOLTAGE DUTIES (RMS) FAULT IMPEDANCE 

ASYM. INTERRUPTING 
CURRENT (RMS) 

10 3 PHASE: 4640. 30. Zl= .9978 7512. AMPS MOMENTARY 
SOURCE SLG DUTY: 278. 30. Z2= .9978 5807. AMPS AT 3 CYCLES 
12470. VOLTS LN/LN 4019. Z0= .4800E+02 5176. AMPS AT 5 CYCLES 

LN/LN/GND 4019. ( 143. GND RETURN A) 4798. AMPS AT 8 CYCLES 

50 3 PHASE; 4558. 13. Zl= 1.0159 6793. AMPS MOMENTARY 
T1 PRIMARY SLG DUTY: 277. 27. Z2= 1.0159 4788. AMPS AT 3 CYCLES 
12470. VOLTS LN/LN 3947. Z0= .4804E-«-02 4590. AMPS AT 5 CYCLES 

LN/LN/GND 3945. ( 143. GND RETURN A) 4559. AMPS AT 8 CYCLES 

100 3 PHASE: 4149. 2. Zl= 28.9935 4414. AMPS MOMENTARY 
T1 SECOND SLG DUTY: 4099. 2. Z2= 28.9935 4149. AMPS AT 3 CYCLES 

480. VOLTS LN/LN 3593. Z0= .3006E+02 4149. AMPS AT 5 CYCLES 
LN/LN/GND 4167. ( 4050. GND RETURN A) 4149. AMPS AT 8 CYCLES 

1000 3 PHASE: 4015. 2. Zl= 29.9615 4244. AMPS MOMENTARY 
PANEL MDP SLG DUTY: 3881. 2. Z2= 29.9615 4015. AMPS AT 3 CYCLES 

480. VOLTS LN/LN 3477. Z0= .3311E+02 4015. AMPS AT 5 CYCLES 
LN/LN/GND 4041. ( 3754. GND RETURN A) 4015. AMPS AT 8 CYCLES 

1010 3 PHASE: 3419. 1. Zl= 35.1756 3450. AMPS MOMENTARY 
T2 PRIMARY SLG DUTY: 2946. 1. Z2= 35.1756 3419. AMPS AT 3 CYCLES 

480. VOLTS LN/LN 2961. Z0= .5361E+02 3419. AMPS AT 5 CYCLES 
LN/LN/GND 3487. ( 2557. GND RETURN A) 3419. AMPS AT 8 CYCLES 

1050 3 PHASE: 1263. 1. Zl= 219.7698 1334. AMPS MOMENTARY 
T2 SECOND SLG DUTY: 1333. 1. Z2= 219.7698 1333. AMPS AT 3 CYCLES 

208. VOLTS LN/LN 1094. Z0= .1853E-I-03 1333. AMPS AT 5 CYCLES 
LN/LN/GND 1314. ( 1411. GND RETURN A) 1333. AMPS AT 8 CYCLES 

1055 3 PHASE: 1158. 1. Zl= 239.6005 1159. AMPS MOMENTARY 
PANEL RCP SLG DUTY: 1144. 1. Z2= 239.6005 1158. AMPS AT 3 CYCLES 

208. VOLTS LN/LN 1003. Z0= .2502E+03 1158. AMPS AT 5 CYCLES 
LN/LN/GND 1199. ( 1128. GND RETURN A) 1158. AMPS AT 8 CYCLES 
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DATE:13 DEC 95 TIME:08 30 AM 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

FAULT STUDY SUMMARY 
PRE FAULT VOLTAGE: 1.0000 
MODEL TRANSFORMER TAPS: YES 

BUS RECORD 
NO NAME 

VOLTAGE 
L-L 

AVAILABLE FAULT DUTIES 
3 PHASE LINE/GRND 

10 SOURCE 
SO T1 PRIMARY 

100 T1 SECOND 
1000 PANEL MDP 
1010 T2 PRIMARY 

12470. 
12470. 
480. 
480. 
480. 

4640. 
4558. 
4149. 
4015. 
3419. 

278. 
277. 

4099. 
3881. 
2946. 

1050 T2 SECOND 
1055 PANEL RCP 

208. 
208. 

1263. 
1158. 

1333. 
1144. 

7 BUSES, 9 BRANCHES, 
UNBALANCE FAULTS REQUESTED 
*** SHORT CIRCUIT STUDY COMPLETE ** 

3 CONTRIBUTIONS 
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HIMCO DUMP SUPERFDND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART, INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

DATE: 13 DEC 95 
TIME: 08 30 AM 

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL 
INTERPRETATION AND APPLICATION BY A REGISTERED 
ENGINEER ONLY 

DAPPER (LOAD FLOW AND VOLTAGE DROP MINI/MICRO VERSION 4.0) 
COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1983 
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DATE: 13 DEC 95 TIME: 08 30 AM PAGE 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA -

FEEDER DATA 
FEEDER FROM FEEDER TO QTY VOLTS LENGTH FEEDER DESCRIPTION 
NO NAME NO NAME /PH L-L SIZE TYPE DUCT INSUL 

10 SOURCE 
IMPEDANCE; 

50 T1 PRIMARY 1 
.1600 + J .0540 

12470. 450. 
OHMS/M FEET 

FT 1 C N XLP 

100 T1 SECOND 
IMPEDANCE: 

1000 PANEL MDP 1 
.0640 + J .0497 

480. 
OHMS/M FEET 

35. FT 4/0 C M THWN 

1000 PANEL MDP 
IMPEDANCE: 

1010 T2 PRIMARY 1 
.8110 + J .0754 

480. 
OHMS/M FEET 

25. FT 8 c M TW 

1050 T2 SECOND 
IMPEDANCE: 

1055 PANEL RCP 1 
.5100 + J .0685 

208. 
OHMS/M FEET 

20. FT 6 c M TW 

Calculated From Largest Utility Contribution at a Source Location 
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DATE:13 DEC 95 TIME:08 30 AM 
HIMCO DUMP SUPERFDND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

PRIMARY RECORD 
NO NAME 

TRANSFORMER 
VOLTS PRI 

FLA 

DATA 
SECONDARY RECORD VOLTS 

L-L 
SEC 
FLA L-L NO NAME 

NOMINAL 
KVA 

50 T1 PRIMARY 
IMPEDANCE: 

12470. 7. 100 T1 SECOND 480. 180. 150.0 
1.9400 + J 4.0700 PERCENT TRANSFORMER FIXED TAP: -2.5 % 

1010 T2 PRIMARY 
IMPEDANCE: 

480. 18. 1050 T2 SECOND 
2,1000 + J 1.8200 PERCENT 

208. 42 . 15.0 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 

BRA N C H LOAD DAT A 
FROM /TO BR. 
BUS / BUS TYPE 

CONSTANT KVA 
KVA %PF 

CONSTANT Z 
KVA %PF 

CONSTANT I FLOW 
KVA %PF DIR. 

10 SOURCE 
50 T1 PRIMARY FEEDER 91 -80.4 11 -88.6 

100 T1 SECOND 
1000 PANEL MDP FEEDER 91 -80.4 11 -88.6 

1000 PANEL MDP 
1010 T2 PRIMARY FEEDER 3 -89.4 5 -92.5 

1050 T2 SECOND 
1055 PANEL RCP FEEDER 3 -89.4 5 - 92. 5 

50 T1 PRIMARY 
100 T1 SECOND TRANS. 91 -80.4 11 -88.6 

1010 T2 PRIMARY 
1050 T2 SECOND TRANS. 3 -89.4 5 -92.5 
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DATE; 13 DEC 95 TIME: 08 30 AM PAGE 
HIMCO DDMP SUPERFOND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

*** SOLUTION COMMENTS *** 

SOLUTION PARAMETERS 

PER UNIT DRIVING VOLTAGE 
BRANCH VOLTAGE CRITERIA 
BUS VOLTAGE CRITERIA 
EXACT(ITERATIVE) SOLUTION 
TRANSFORMERS MODELED 

1.0000 
2.00 % 
5.00 % 

YES 
YES 

«PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES» 

TOF SIZE: 25 

LARGEST LOAD: 87.66 KVA 
CONVERGENCE CRITERIA: .004 KVA 
LARGEST BUS MISMATCH 1000 PANEL MDP .610 KVA 
LARGEST BUS MISMATCH 1000 PANEL MDP .022 KVA 
LARGEST BUS MISMATCH 1000 PANEL MDP .001 KVA 
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DATE:13 DEC 95 TIME:08 30 AM PAGE 
HIMCO DUMP SUPERFUND SITE - GROTOJDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT) 

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED 
VOLTAGE DROP CRITERIA: BRANCH = 2.00 % BUS = 5.00 
PER UNIT DRIVING VOLTAGE = 1.0000 

LOAD BUS: 10 SOURCE 

LOAD TO: 50 T1 PRIMARY 
PROJECTED POWER FLOW: 86. 
LOSSES THRU FEEDER: 0. 

DESIGN VOLTAGE: 12470 LOAD VOLTAGE 
VOLTAGE ANGLE 

FEEDER AMPS: 5 VOLTAGE DROP 
KW 63. KVAR 106. KVA PF 
KW 0. KVAR 0. KVA 

12462 %VD: .1 
.0 DEGREES 
1. %VD: .00 
.81 LAGGING 

LOAD FROM: **** SOURCE 
PROJECTED POWER FLOW: 86. 
LOSSES THRU FEEDER: 0. 

FEEDER AMPS: 5 VOLTAGE DROP: 
KW 63. KVAR 106. KVA PF: 
KW 0. KVAR 0. KVA 

0. %VD: .00 
.81 LAGGING 

LOAD BUS: 50 T1 PRIMARY DESIGN VOLTAGE: 12470 LOAD VOLTAGE 
VOLTAGE ANGLE 

FEEDER AMPS: 5 VOLTAGE DROP 
86. KW 63. KVAR 106. KVA PF 
0. KW 0. KVAR 0. KVA 

LOAD FROM: 10 SOURCE 
PROJECTED POWER FLOW: 
LOSSES THRU FEEDER: 

12461 %VD: .1 
.0 DEGREES 
1. %VD: .00 
.81 LAGGING 

LOAD TO: 100 T1 SECOND TRANSF AMPS: 
PROJECTED POWER FLOW: 86. KW 63. KVAR 
LOSSES THRU TRANSF: 1.4 KW 2.9 KVAR 

5 VOLTAGE DROP: 22. %VD: .17 
106. KVA PF: .81 LAGGING 
3.2 KVA ***XFMR TAPS -2.5%*** 

LOAD BUS: 100 T1 SECOND DESIGN VOLTAGE: 

LOAD FROM: 50 T1 PRIMARY 
PROJECTED POWER FLOW: 84. 
LOSSES THRU TRANSF: 1.4 

LOAD TO: 1000 PANEL MDP 
PROJECTED POWER FLOW: 84. 
LOSSES THRU FEEDER: 0. 

TRANSF AMPS: 
KW 60. KVAR 
KW 2.9 KVAR 

480 LOAD VOLTAGE 
VOLTAGE ANGLE 

125 VOLTAGE DROP 
103. KVA PF 
3.2 KVA ***XFMR TAPS 

FEEDER AMPS: 125 VOLTAGE DROP: 
KW 60. KVAR 103. KVA PF: 
KW 0. KVAR 0. KVA 

479 %VD: .2 
- .9 DEGREES 
1. %VD: .17 

.81 LAGGING 
TAPS -2.5%*** 

1. %VD: .13 
.81 LAGGING 

LOAD BUS: 1000 PANEL MDP DESIGN VOLTAGE: 

LOAD FROM: 
NET BRANCH DIVERSITY LOAD: 

100 T1 SECOND FEEDER AMPS: 

480 LOAD VOLTAGE: 478 %VD: .4 
VOLTAGE ANGLE: -.9 DEGREES 
76. KW 56. KVAR 

PROJECTED POWER FLOW: 84. KW 
LOSSES THRU FEEDER: 0. KW 

125 VOLTAGE DROP: 
60. KVAR 103. KVA PF: 

0. KVAR 0. KVA 

1. %VD: .13 
.81 LAGGING 
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DATE:13 DEC 95 TIME:08 30 AM 
HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 

ELKHART, INDIANA 
US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

PAGE 

BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SPECIAL BUS LOAD REPORT) 

VOLTAGE EFFECT ON LOADS MODELED TRANSFORMER VOLTAGE DROP MODELED 
VOLTAGE DROP CRITERIA: BRANCH » 2.00 % BUS = 5.00 
PER UNIT DRIVING VOLTAGE = 1.0000 

LOAD TO: 1010 T2 PRIMARY 
PROJECTED POWER FLOW: 8. 
LOSSES THRU FEEDER: 0. 

FEEDER AMPS: 11 VOLTAGE DROP: 
KW 4. KVAR 9. KVA PF: 
KW 0. KVAR 0. KVA 

0. %VD: .08 
.91 LAGGING 

LOAD BUS: 1010 T2 PRIMARY DESIGN VOLTAGE: 

LOAD FROM: 1000 PANEL MDP 
PROJECTED POWER FLOW: 8. 
LOSSES THRU FEEDER: 0. 

480 LOAD VOLTAGE 
VOLTAGE ANGLE 

FEEDER AMPS: 11 VOLTAGE DROP 
KW 4. KVAR 9. KVA PF 
KW 0. KVAR 0. KVA 

478 %VD: .4 
-.9 DEGREES 
0. %VD: .08 

.91 LAGGING 

LOAD TO: 1050 T2 SECOND 
PROJECTED POWER FLOW: 8. 
LOSSES THRU TRANSF: .1 

TRANSF AMPS: 
KW 4. KVAR 
KW .1 KVAR 

11 VOLTAGE DROP: 
9. KVA PF: 
.2 KVA 

8. %VD: 1.65 
.91 LAGGING 

LOAD BUS: 1050 T2 SECOND DESIGN VOLTAGE: 

LOAD FROM: 1010 T2 PRIMARY 
PROJECTED POWER FLOW: 8. 
LOSSES THRU TRANSF: .1 

TRANSF AMPS: 
KW 4. KVAR 
KW .1 KVAR 

208 LOAD VOLTAGE 
VOLTAGE ANGLE 

26 VOLTAGE DROP 
9. KVA PF 
.2 KVA 

204 %VD: 2.1 
-1.2 DEGREES 
3. %VD: 1.65 

.91 LAGGING 

LOAD TO: 1055 PANEL RCP 
PROJECTED POWER FLOW: 8. 
LOSSES THRU FEEDER: 0. 

FEEDER AMPS: 26 VOLTAGE DROP: 
KW 4. KVAR 9. KVA PF: 
KW 0. KVAR 0. KVA 

0. %VD: .21 
. 91 LAGGING 

203 %VD: 2.3 
-1.1 DEGREES 

LOAD BUS: 1055 PANEL RCP DESIGN VOLTAGE: 208 LOAD VOLTAGE: 
VOLTAGE ANGLE: 

NET BRANCH DIVERSITY LOAD: 8. KW 4. KVAR 
LOAD FROM: 1050 T2 SECOND FEEDER AMPS: 26 VOLTAGE DROP: 0. %VD: .21 
PROJECTED POWER FLOW: 8. KW 4. KVAR 9. KVA PF: .91 LAGGING 
LOSSES THRU FEEDER: 0. KW 0. KVAR 0. KVA 

7 BUSES 

*** TOTAL 
2. 

S Y 
KW 

STEM 
3. 

LOSSES 
KVAR 
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HIMCO DUMP SUPERFUND SITE - GROUNDWATER TREATMENT PLANT 
ELKHART. INDIANA 

US ARMY CORPS OF ENGINEERS - OMAHA. NEBRASKA 

DATE: 4 JAN 96 
TIME: 2 30 PM 

ALL INFORMATION PRESENTED IS FOR REVIEW. APPROVAL 
INTERPRETATION AND APPLICATION BY A REGISTERED 
ENGINEER ONLY 

DAPPER (LOAD SCHEDULE SUFMARY MINI/MICRO VERSION 4.0 ) 
COPYRIGHT SKM SYSTEMS ANALYSIS. INC. 1983 
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DATE; 4 JAN 96 TIME; 2 30 PM 
Panel Schedule 1000 PANEL MDP 

PAGE: 2 
3 Phase 4 Wire Voltage LL: 480 Voltage LG: 277 

OC Devices; 
Coimients: 

BOLT-ON Device Family; GKT BKR 
200A MAIN CKT BKR 

Mounting; SURFACE 
Bus Rating; 225 

Enclosure; NEMA 4 
Available Fault Duty; 4014 A 3 Phase 

Ckt Description/ 
No Location 

•Load Criteria* Total Remarks 
Type Ea Qty Dem VA 

Device P Device Remarks 
Amps P H Amps P 

Total *Load Criteria* Description/ Ckt 
VA Type Ea Qty Dem Location No 

1 $$T2 PRIMARY BUS# 1010 374B 40 3 
J. 
A BO 3 10570 MTR 10 B-1. BLOWER 30 HP 2 

$$T2 PRIMARY BUS# 1010 374B B 10570 MTR 10 B-1. BLOWER 30 HP 
$$T2 PRIMARY BUS- 1010 374B C 10570 MTR 10 B-1. BLOWER 30 HP 

3 B-2. BLOWER 50 HP MTR 9 10570 BO 3 A 20 3 NOTE 1 4040 MTR 2020 2 9 AC-1. COOLER 5 HP 4 
B-2. BLOWER 50 HP MTR 9 10570 B 4040 MTR 2020 2 9 AC-1. COOLER 5 HP 
B-2. BLOWER 50 HP MTR 9 10570 C 4040 MTR 2020 2 9 AC-1. COOLER 5 HP 

5 AC-2. COOLER 5 HP MTR 2020 2 9 4040 NOTE 1 20 3 A 20 3 2200 SP 5 SPARE 6 
AC-2. COOLER 5 HP MTR 2020 2 9 4040 B 2200 SP 5 SPARE 
AC-2. COOLER 5 HP MTR 2020 2 9 4040 C 2200 SP 5 SPARE 

7 SPARE SP 5 2200 20 3 A BLANK B 
SPARE SP 5 2200, B BLANK 
SPARE SP 5 2200 C BLANK 

9 BLANK A BLANK 10 
BLANK B BLANK 
BLANK C BLANK 

ENDUSE LOADS; PHASE A VA 33620. PHASE B VA 33620. 
TOTAL LOADS; CONNECTED KVA 111.4 DEMAND KVA 103.3 

CONNECTED FLA 134.0 DEMAND FLA 124.2 

PHASE C VA 33620. 
DESIGN KVA 114.6 
DESIGN FLA 137.B 

NOTE; 1 THE AFTERCOOLERS HAVE TWO MOTORS WITH EACH MOTOR RATED P 5 HP. 
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DATE: 4 JAN 96 TIME: 2 30 PM 
Panel Schedule 1055 PANEL RCP 

PATIF- 3 
3 Phase 4 Wire Voltage LL: 208 Voltage LG: 120 

OC Devices: BOLT-ON Device Family: CKT BKR 
Comments: 50A MAIN CKT BKR 

Mounting: SURFACE 
Bus Rating: 100 

Enclosure: NEMA 4 
Available Fault Duty: 1158 A 3 Phase 

Ckt Description/ 
No Location 

•Load Criteria* Total Remarks 
Type Ea Qty Dem VA 

Device P Device Remarks 
Amps P H Amps P 

Total *Load Criteria* Description/ Ckt 
VA Type Ea Qty Dem Location No 

1 BV-1. VALVE 0.05 HP MTR 9 380 20 1 A 20 1 380 MTR 9 BV-2. VALVE 0.05 HP 2 
3 BV-3. VALVE 0.5 HP MTR 10 1130 20 1 B 20 1 1000 CONT 7 FLARE CONTROL PANEL 4 
5 TELEPHONE DIALER CONT 7 500 20 1 C 20 1 1250 1 HEAT TAPE & H-1 6 
7 RECEPTACLES RCPT 200 4 3 BOO 20 1 A 20 1 SEE NOTE 1 1080 LGTS 180 6 2 LIGHTS PROCESS AREA 8 
9 RECEPTACLES RCPT 200 4 3 800 20 1 B 20 1 SEE NOTE 1 190 LGTS 95 2 2 LIGHTS 10 
11 P-1. PUMP 0.1 HP MTR 9 400 20 1 C BLANK 12 
13 SPARE SP 5 1000 20 1 A BLANK 14 
15 SPARE SP 5 1000 20 1 B BLANK 16 
17 SPARE SP 5 1000 20 1 C BLANK IB 

ENDUSE LOADS: PHASE A VA 3640. PHASE 8 VA 4120. PHASE C VA 3150. 
TOTAL LOADS: CONNECTED KVA 10.7 DEMAND KVA 9.2 DESIGN KVA 11.2 

CONNECTED FLA 29.7 DEMAND FLA 25.6 DESIGN FLA 31.2 

NOTE 1. THESE CIRCUIT BREAKERS SHALL BE SWITCH RATED. 
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DECLARATION 

SELECTED REMEDIAL ALTERNATIVE 
FOR THE 

HIMCO DUMP SITE 
ELKHART, INDIANA 

Statement of Basis and Purpose 

This decision document presents the selected remedial action for 
the Himco Dump Site, Elkhart, Indiana, which was chosen in 
accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, as amended by the 
Superfund Amendments and Reauthorization Act (SARA) of 1986, and, 
to the extent practicable, the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). This decision is 
based on the administrative record for this site. 

Assessment of the Site 

Actual or threatened releases of hazardous substances from this 
site, if not addressed by implementing the response action in this 
Record of Decision (ROD), may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 

Description of the Selected Remedy 

The purpose of this remedy is to eliminate or reduce migration of 
contaminants to the groundwater and to reduce the risks associated 
with exposure to the contaminated materials. 

The major components of the selected remedy include: 

- Construction of a composite barrier, solid waste 
landfill cover (cap); 

Use of institutional controls on landfill property to 
limit Idnd and groundwater use; 

Installation of an active landfill gas collection 
system including a vapor phase carbon system to treat 
the off-!-gas from the landfill; 

An enclosed ground flare system will be implemented if 
landfill gas characterization studies indicate VOC 
emissions exceed ARARs (Indiana Administrative Code 326 
IAC); and 

Monitoring of groundwater to ensure effectiveness of 
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the remedial action and to evaluate the need for future 
groundwater treatment. 

Statutory Determinations 

The selected remedy is . protective of hiiman health and the 
environment, complies with Federal and State requirements that are 
legally applicable or relevant and appropriate to the remedial 
action, and is cost effective. This remedy utilizes permanent 
solutions and alternative treatment or resource recovery 
technologies to the maximum extent practicable. However, because 
treatment of the principal threats of the site was not found to be 
practicable, this remedy does not satisfy the statutory preference 
for remedies that reduce the toxicity, mobility, or volume as a 
principal element. A removal action conducted at the site in 1992 
removed drums and waste material from the only hot spot identified 
in the landfill during the Remedial Investigation. Beyond that, 
the size of the landfill precludes a final remedy in which 
contaminants could be excavated and treated effectively. 

Because this remedy will result in hazardous Substances remaining 
on site above health-based levels, a review will be conducted 
within five years after commencement of the remedial action to 
ensure that the remedy continues to provide adequate protection of 
human health and the environment. 

State Concurrence 

The State of Indiana concurs with the selected remedy. The Letter 
of Concurrence is attached to this ROD. 

Valdas V. Adam^us y y Date 
Regional Admii 
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We make In^i^aii cleaner, hedUKier place to live 

EuanBayh 
Governor 

Kathy Prosser 
Commissioner 

; -l- • 

•93 AUG-6 P3'04 

Orf:" 
REGIONA'. -iCr. 

August 2, 1993 

1 OS South Meridian Slreel 
P.O. Bus 6016 
Indianapolis, Indiana 46206-6016 
Telephone 317-232-B603 
Environmental Helpline 1-800-461-6027 

0: WMD 
CC: BECK 

RA RF 

Mr. Valdas Adamkus 
Regional Administrator 
U.S. Environmental Protection Agency 
Region V 
77 West Jackson Boulevard 
Chicago, XL 60604 

Dear Mr. Adamkus 

ra I © EII ¥ E IRj' 
^ AUG 9 1993 
OFFICE OF SUPERF.UfclQ 

ASSOCIATE_^ 
DIVISION DIRECIOB 

Re: Draft Record of Decision 
Himco Dump Superfund Site 
Elkhart, Indiana 

The Indiana Department of Environmental Management (IDEM) 
has reviewed the United States Environmental Protection Agency's 
(U.S. EPA's) draft Record of Decision (ROD) for the Himco Dump 
Superfund site. The IDEM is in full concurrence with the major 
components of the selected remedy outlined in the draft ROD, 
which include: 

• Construction of a composite barrier, solid waste 
landfill cover (cap); 

• Use of institutional controls on landfill property to 
limit land and ground water use; 

• Installation of an active landfill gas collection 
system including a vapor phase carbon system to treat 
the off-gas from the landfill; 

[An enclbsed ground flare system will be implemented if 
landfill gas characterization studies indicate VOC 
emissions exceed applicable or relevant and appropriate 
requirements] 

• Monitoring of ground water to ensure effectiveness of 
the remedial action and to evaluate the need for future 
ground water treatment; and 

• Mitigative measures will be taken during remedy 
construction activities to minimize adverse impacts to 
the wetland. 
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Mr. Valdas Adamkus 
Page Two 

The IDEM also agree, that the selected remedy is protective 
of human health and the environment, complies with Federal and 
State requirements that are legally applicable or relevant and 
appropriate to the remedial action, and is cost-effective. This 
remedy utilizes permanent solutions and alternate treatment 
technologies to the maximum extent practicable but does not 
satisfy the statutory preference for treatment of the hazardous 
substance present at the site as a principle element. The IDEM 
would prefer a remedy which removed and treated leachate 
contained within the waste mass, but agrees with the U.S. EPA 
that such treatment was not found to be practical or cost 
effective. 

IDEM staff have been working closely with Region V staff in 
the selection of an appropriate remedy and is satisfied that the 
selected alternative adequately addresses the public health and 
welfare, and the environment with regard to the Himcb Dump site. 

Please be assured that IDEM is committed to accomplish 
cleanup at all Indiana sites on the National Priorities List and 
intends to fulfill all obligations required by law to achieve 
that goal. 

Sincerely, 

Kathy Prosser 
Commissioner 

KP:JS:bl 
cc: Mary Elaine Gustafson, U.S. EPA 

Beverly Kush, U.S. EPA 
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION 

HiiDco Dump 

A. SITE LOCATION AND DESCRIPTION 

The Hinco Dump site is a closed landfill located at County 
Road 10 and the Nappanee Street Extension in Cleveland Township, 
adjacent to the City of Elkhart, Elkhart County, Indiana. The 
site is located approximately two miles north of the St. Joseph 
River which runs east-west through the City of Elkhart. See 
Figure 1. The site covers approximately 100 acres and is bounded 
on the north by a tree line and the northernmost extent of a 
gravel pit pond; on the south by County Road 10 and private 
residences; on the east by the Nappanee Street Extension; and a 
section of land west of two ponds (an L shaped pond called the 
"L" pond, and the small pond) comprise the western boundary. 

The landfill area is covered with a layer of sand, under which is 
a layer of white, powdery, calcium sulfate. The western half of 
the landfill cover is vegetated with grasses; the eastern half 
with grasses, bushes, and young trees. An area south of the 
landfill and north of County Road 10, the construction debris 
area, contains many small piles of rubble, concrete, asphalt, and 
metal debris. The construction debris area extends across the 
landfill boundary and onto property owned by adjacent landowners. 

There was an abandoned gravel pit operation in the northeast 
corner of the site. An old truck scale and other concrete 
structures were also present in this area. During an inspection 
in December, 1992 by the Indiana Department of Environmental 
Management [IDEM], it was observed that these structures had 
recently been tampered with and removed. The gravel pit is 
filled with water which is approximately 30 feet deep. Two 
smaller and shallower ponds, the L pond and the small pond, are 
on the west side of the site. See Figure 2. 

The site is not fenced. In the vicinity of the site are agricul
tural, residential, and light industrial land uses. There is an 
access road which leads from the southeast corner of the site 
near the intersection of County Road 10 and Nappanee Street 
Extension. A locked gate is present across this road; however, 
vehicles can easily drive around the gate and enter the site. 
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FIGURE 2 
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B. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The Himco site was privately operated by Himco Waste Away Ser
vice, Inc., and was in operation between 1960 and September 1976. 
As of January 1990, the parcels of land which comprise the 
landfill were owned by the following individuals or corporations: 
Miles Inc.; CLD Corporation; Alonzo Craft, Jr.; and Indiana and 
Michigan Electric Company. 

The area was initially a marsh and grassland. There was no 
liner, no leachate collection, nor gas recovery system 
constructed as part of the landfill. Refuse was placed at ground 
surface across the site and in trenches excavated to 
approximately 10 to 15 feet deep, the width of a truck and 30 
feet long, in the eastern area of the site. Solid waste refuse 
was reportedly dumped in the trenches and burned. 

In 1971, the Indiana State Board of Health (ISBH) first identi
fied the Himco site as an open dump. In early 1974, residents 
along County Road 10 south of the Himco site complained to ISBH 
about color, taste, and odor problems with their shallow wells. 
Analyses Were conducted from samples of six shallow wells along 
County Road 10, ranging in depth from 20 to 30 feet. These 
samples showed the wells were highly contaminated with manganese. 
Mr. Chuck Himes, the principal landfill operator, replaced these 
wells with deeper wells ranging in depth from 152 to 172 feet 
below ground surface. By mid 1990, the wells showed high concen
trations of sodium which posed a chronic health threat to the 
residents. By November 1990, municipal water service was 
provided to those residents whose wells were affected. The cost 
of this action was financed by Miles Inc. and Himco Waste-Away 
Service, Inc. 

In 1976, the landfill was closed and covered with approximately 
one foot of sand overlying a calcium sulfate layer. 

In 1984, a U.S. EPA field investigation team conducted a site 
inspection. Analyses from monitoring wells showed that the 
groundwater downgradient of the site was contaminated by volatile 
organic compounds (VOGs), semivolatile organic compounds (SVOCs), 
and metals. During the site inspection, leachate seeps were 
observed. 

In June 1988, the Himco site was proposed for the National 
Priorities List (NPL) and in February 1990, was officially placed 
on the NPL and designated a Superfund site. The site Remedial 
Investigation/Feasibility Study (RI/FS) was begun in 1989 and 
completed in 1992. 

During the Remedial Investigation (RI), a "hot spot" (an isolated 
area of highly concentrated contaminants) was identified at the 
southwest border of the landfill. See Figure 2. This area 
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showed high levels of VOCs contamination. On May 22, 1992, U.S. 
EPA initiated an emergency removal action, which located and 
removed 71 55-gallon drums containing VOCs such as toluene and 
ethylbenzene. Although other hot spots have not been identified, 
it is not certain whether additional pockets of drums exist. 

C. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

U.S. EPA issued a fact sheet to the public in July 1990, at the 
beginning of the RI. The Agency also hosted a public meeting on 
July 12, 1990, to provide background on the Himco Dump site, 
explain the Superfund process, and provide details of the 
upcoming investigation. U.S. EPA issued a second fact sheet in 
May 1992, to notify residents in the vicinity of the site of the 
"hot spot" assessment and possible emergency removal action (this 
action was conducted, as stated above). 

The RI/FS reports and the Proposed Plan for the Himco Dump site 
were released to the public for review in September, 1992. 
Information repositories have been established at the two 
following locations: the Elkhart Public Library Reference 
Department, 300 South Second Street, Elkhart, In 46516; and the 
Pierre Moran Branch Library, 2400 Benham Avenue, Elkhart, IN 
46517. The Administrative Record has been made available to the 
public at the U.S. EPA Docket Room in Region V and at the two 
libraries. 

A public meeting was held on October 6, 1992 to discuss the FS 
and the Proposed Plan. At this meeting, representatives from the 
U.S. EPA and IDEM answered questions about the Site and the 
remedial alternatives under consideration. Formal oral comments 
on the Proposed Plan were documented by a court reporter. A 
verbatim transcript of this public meeting has been placed in the 
information repositories and administrative record. Written 
comments were also accepted at this meeting. The meeting was 
attended by approximately 70 persons, including local residents 
and PRPs. 

The FS and Proposed Plan were available for public comment from 
September 30, 1992 through November 30, 1992. Comments received 
during the public comment period and the U.S. EPA's responses to 
those comments are included in the attached Responsiveness 
Summary, which is a part of this ROD. Advertisements announcing 
the availability of the Proposed Plan, start of the comment 
period and extension of the comment period were published in the 
Elkhart Truth.-

The public participation requirements of CERCLA sections 113 (k) 
(2) (i-v) and 117 of CERCLA have been met in the remedy selection 
process. This decision document presents the selected remedial 
action for the Himco Dump site chosen in accordance with CERCLA, 
as amended by SARA and, to the extent practicable, the National 
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Contingency Plan (NOP). The decision for this Site is based on 
the administrative record. 

D. SCOPE OF THE SELECTED REMEDY 

This ROD addresses the final remedy for the Site. The threats 
posed by- this Site to human health and the environment result 
from source material in the landfill and from surface and 
subsurface soil in the southern portion of the landfill (referred 
to as the construction debris area) and in an area immediately 
south of the landfill. This response action will contain the 
source material and will be conducted in accordance with 
applicable or relevant and appropriate requirements of Federal 
and State law. U.S. EPA considers containment of the landfill 
materialf which is a potential source of groundwater 
contamination, to be the most practicable remedy. 

This remedy utilizes permanent solutions and alternative 
treatment technologies to the maximum extent practicable for the 
site. However, because treatment of the principal threats of the 
site was not found to be practicable, this remedy does not 
satisfy the statutory preference for treatment as a principal 
element of the remedy. The size of the landfill and the fact 
that it is not known where or if any remaining on-site hot spots 
exist that represent the major sources of contamination, preclude 
a remedy in which contaminants could be excavated and treated 
effectively. 

Because this remedy will result in hazardous substances remaining 
on-site above health-based levels, a five year review will be 
conducted to ensure that the remedy continues to provide adequate 
protection of human health and the environment. 

E. SUMMARY Of CUl^ENT SITE CONDITIONS 

The RI performed at the Himco Dump Site was designed to 
characterize the nature and extent of contamination posed by 
hazardous materials at the site and to conduct a human health 
risk and ecological assessment. The RI included sampling and 
analysis of groundwater, surface and subsurface soils, waste mass 
gas under the landfill cover, leachate collected from within the 
landfill, and surface water and sediments from the three ponds on 
the site (quarry pond, L-pond and small pond). 

Based on the results of the RI, U.S. EPA has determined that the 
threats to human health and the environment are through future 
exposure by ingestion, inhalation or direct contact to VOCs, 
SVOCs and inorganic compounds through soil and groundwater 
pathways at the site. U.S. EPA has also determined that there is 
a significant potential for contamination of the aquifer because 
of the lack of any adequate natural or man-made barrier to impede 
leachate flow into the aquifer. 
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The following conditions were observed at the site: 

1. Topography 

The Himco Site is located in Elkhart County, Indiana. 
Elkhart County lies in the Great Lakes section of the 
Central Lowlands Physiographic Province. The present 
topography is a result of continental glaciation. The land 
surface consists of nearly level and gently sloping eolian 
and outwash sands in the northern part of the county; level 
to moderately sloping outwash terraces and plains in the 
northern and central portions of the county; and nearly 
level to strongly sloping glacial till plains in the eastern 
and western portions. 

The land surface elevation in Elkhart County ranges from 950 
feet in the southeast to 740 feet Mean Sea Level (MSL) in 
the west at the St. Joseph River (USGS, 1981). 

2. Geology 

The general site area is characterized as sand and gravel 
outwash deposits, comprised of alternating beds, varying in 
thickness, of poorly- to well-graded sands and gravels, and 
gravel-sand-silt mixtures ranging in thickness from 
approximately 200 to 500 feet below ground surface with an 
average thickness of 175 feet. These outwash deposits 
constitute the primary groundwater aquifer at the site. 
Minor seams of silt and clay were also encountered, but 
there was no indication of a consistent confining layer 
beneath the site. 

3. Hydrology 

Groundwater occurs in the study area at depths ranging from 
5 to 20 feet below ^ound surface ranging from 752 to 756 
feet (MSL) . The elevation of the bottom of the waste mass 
is estimated to range from 755 to 760 feet (MSL) The 
outwash aquifer is unconfined below the Himco Site, and the 
silt and clay confining layer is absent. Groundwater flow 
is generally to the south, southeast, toward the St. Joseph 
River, a groundwater discharge area. Local groundwater flow 
appears to be consistent with regional conditions. The 
average groundwater flow velocity is estimated to be 121 
feet/year^ Three specific groundwater characteristics which 
may be important factors in contaminant migration include 
low horizontal gradient, low upward vertical gradients, and 
fluctuations in water table levels. Groundwater 
fluctuations at the Himco Site may be important because 
water table elevations are relatively near the landfill 
waste. Upward fluctuations may result in a more direct 
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contact between groundwater and the waste mass thereby 
providing a more rapid mechanism by which contaminants from 
the landfill enter the groundwater system. 

4. Contamination 

a. • Source 

The source of contamination from the Himco Site is the 
landfilled waste. A proper cap was never installed, thereby 
allowing precipitation to infiltrate through hazardous 
constituents in the landfill and leak into the groundwater. 
In addition, there is a possibility of air emissions of VOCs 
and SVOCs through the existing cover. Test pit excavations 
in the landfill revealed the presence of a non-homogenous 
waste matrix. In addition, leachate was observed in the 
majority of trenches excavated at elevations above the water 
table. Leachate collected at the southwest corner of the 
landfill was red and brown and separated into two phases. 
The floating phase of the leachate contained approximately 
48 percent toluene by weight. This location has been 
referred to as the "hot spot" in the landfill. An emergency 
removal was conducted in May 1992 to remove this hot spot. 
Figure 2 shows the location of the hot spot. 

Generally, three fill layers were observed consistently in 
the landfill. The top layer can be characterized as a 
silty, sand cover, soil fill which ranged in thickness from 
a thin veneer to several feet. Underlying the sand cover, 
and in some cases at ground surface, calcium sulfate was 
found. It varied in thickness from a few inches to as much 
as nine feet at the southeastern, central, and southern 
areas of the landfill. Overall, the thickness was found to 
be less than 2 feet in 62.5 percent of test pit excavations. 
The areal extent of the calcium layer is shown in Figure 3. 
Beneath the calcium sulfate layer, an estimated 15- to 20-
foot thick waste layer was found. This waste layer was 
found to include paper, plastic rubber, wood, glass, metal 
(including drums), as well as small amounts of hospital 
wastes. 

Non-native soil mixed with construction debris was observed 
in test pits outside the landfill area along the south 
central and southwest edge of the landfill. This section is 
referred to as the construction debris area and Is 
identified in Figure 3. No calcium sulfate was found in 
this area. SVOC contamination was found to be most 
prominent in surface soil samples collected here. 

b. Groundwater 

Two rounds of groundwater sampling during the RI revealed 
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limited groundwater contamination outside the boundaries of 
the waste. In general, trace amounts of VOCs and SVOCs were 
detected in groundwater samples. During RI Phase I 
sampling, trichloroethene was detected above MCLs in two 
wells, J1 and J2, which are located approximately 2,000 feet 
off-site and side gradient to the Himco site. 

In the wells south of the landfill, MCLs for nine chemicals 
were exceeded at least once; however, it has not yet been 
established that the contamination results from the site. 
Most were inorganics (antimony, arsenic, beryllium, 
chromium, lead, nickel and sulfate), although low levels of 
VOCs were also detected. Beryllium contamination was found 
at similar detection levels in background wells. Arsenic 
and antimony were detected at significantly higher 
concentrations than in background wells. Except for 
beryllium, nickel and sulfate, all the chemicals which 
exceeded MCLs south of the landfill also exceeded MCLs in 
the trench leachate samples. 

c. Leachate 

Leachate was sampled from four test pits and analyzed for 
VOCs, SVOCs, pesticides/PCBs, metals/cyanide, and water 
quality. Figure 4 shows trench locations. Leachate from 
test pit TL5 separated into two phases of almost pure 
product and leachate. Analysis of the pure product phase 
showed approximately 50% toluene. 

Concentrations of VOC and inorganic contaminants detected in 
leachate were typically orders of magnitude higher than 
groundwater concentrations. The highest concentrations of 
VOCs and SVOCs were detected in leachate from TL5. Traces 
of pesticides were detected in leachate TLl and TL2. 

There are no adequate natural or man-made barriers to 
isolate leachate from groundwater at this site. Leachate 
may potentially enter the groundwater due to the gravity 
flow. Contaminants entering the groundwater may potentially 
migrate off-site through the local and regional groundwater 
flow. 

d. Soil 

Contaminants were detected primarily in surface soils. 
Arsenic and beryllium were detected in surface soil samples 
located across the western half of the site, around the 
quarry pond, and in the south-central area, which is 
characterized by non-native soil and construction debris. 
The highest concentrations of arsenic were detected in soil 
samples from the south central area. Beryllium was detected 
at several locations at relatively consistent 
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concentrations. 

VOCs were detected in many places across the site at low 
concentrations. SVOC soil contamination was found to be 
most prominent in samples collected in the south-central 
area which is characterized by non-native soil and 
construction debris. Pesticides were detected in two soil 
samples collected from this area. A summary of inorganic, 
VOC, and SVOC concentration ranges may be found in tables 1, 
2, and 3 respectively. Figure 5 presents the locations 
where SVOCs were detected. 

F. SUMMARY OF SITE RISKS 

The analytical data collected during the RI and the baseline risk 
assessment indicated the presence of contaminants in various 
media at levels that may present a risk to human health. 
Pursuant to the NOP, a baseline risk assessment was performed 
based on data from the RI. The baseline risk assessment assumes 
no corrective action will take place and that no site-use 
restrictions or institutional controls such as fencing, 
groundwater use restrictions or construction restrictions will be 
imposed. The risk assessment then determines actual or potential 
carcinogenic risks or toxic effects the chemical contaminants at 
the site pose under either current or future land use 
assLunptions. 

1. Contaminant Identification 

The media of concern for human exposures for current and 
future scenarios were identified primarily as groundwater 
and soils which have been contaminated from the landfilled 
wastes. During the RI several chemicals in different media 
were detected and a list of "chemicals of potential concern" 
was developed using the following criteria: 

- Any chemical detected at least once in any on-site 
soil, groundwater, leachate, surface water or 
sediment sample was considered to be a possible 
chemical of concern. 

* 
Several chemicals known to be essential for human 
nutrition were eliminated. These chemicals were 

. present at levels that are considered non-toxic. 

- Samples considered to be background were not used 
in the selection process, nor were the data from 
residential wells just south of the landfill due 
to the uncertainty regarding the integrity of 
those residential wells. 

8 

L' Z o 



TABLE 1 

SUMMARY OF INORGANIC ANALYTES DETECTED IN SURFACE SOIL 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 
1992 

Range of 
95% • Concentrations 

Background (mg/kg) Lower/Upper Levels Detected 
Anaiyte B^2 B-04 B-06 (Back^ound) (mg/kg) 

Aluminum 5.100(J) 5,720 3,920(J) 3,655/6,172 9.7(B)-6,7S0(J) 
Antimony ND ND ND 43/43 3.1(BJ)-46.8 
Arsenic 1J)(B) 2.0(B) l.l(BJ) 0.91/2 2 0.47(B)-5.8 
Barium 62 61.1 353(BJ) 32.2/73.6 13(BJ)-101 
Beryllium .69(BJ) .27(BJ) ND ND/0.77 0.20(BJ)-0.91(BJ) 
Cadmium ND ND ND .06/.06 1.1(B) 
Calcium 386(B) 498(B) 736(B) 294/786 • 360(B)-321,000(J) 
Chromium 63(J) 7.1 4.5 4.2/7.9 1.1(B)-13.2 
Cobalt 3.7(B) •33(B) ND 0.49/4.7 13(B)-5.3(B) 
Copper 4.7(B) 43(BJ) 3.8(BJ) 3.7/4.9 13(B)-216 
Iron 6,370 6,740 4,690(J) 4,429/7,437 9.8(BJ)-10,100 
Lead 7.8 7.0 81(J) ND/90 03(BJ)-245(J) 
Magnesium 762(B) 976(B) 440(BJ) 355/1,097 14.6(BJ)-14,000 
Manganese 402 421 70(J) 2319/569 13(BJ)-561(J) 
Mercury ND ND ND .06/.06 0.13(J)-0.54(J) 
Nickel 6J(B) 73(B) ND 39/9.8 2.4(B)-12.0 
Potassium 252(B) 2D(B) 115(B) 96.2/291 86.6(B)-678(B) 
Selenium 0;25(BJ) ND ND 0.23/0.44 0.27(BJ)-1.4(J) 
Silver ND ND ND 0.50/030 0.49(B)-2.8(BJ) 
Sodium ND ND ND 5.0/5.0 20.8(B)-90.6(B) 
Thallium ND ND ND 0.24/0.24 ND 
Vanadium 11.8 11.6 10.4(BJ) 103/12 3 1.6(BJ)-19.1 
21inc 20.5 22.4 8.4 6.7/27.6 1.7(B)-229 
Cyanide ND ND ND 0.60/0.60 1.3-24.3 

Qualifiers 

ND - Below detecuoD limit 
B - Aoalyte found in the associated blank as well as in the sample 
J - Indicates an estimated value 
* - Half of the detection limits were used for non-detects 
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TABLE 2 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN SURFACE SOILS 
HIMCO DUMP SUPERFUND SITE 

ELKHART. INDIANA 
1992 

Range of 
Concentrations 

Background * Detected 
Compound (ug/kg) (ug/kg) 

Methylene Chloride ND 3(J)-16 
Acetone ND 8(BJ)-140 
Carbon Disulfide ND 0.8(J) 
1,1-Dichloroethene ND 5(J) 
2-ButanOne ND 2(J)-8 
Tetrachloroethene ND 6(J) 
Trichloroethene ND 0.9(J)-4(J) 
Toluene 8 2(J)-31 
Ethyl Benzene ND 0.7(J)-2(J) 
Styrene ND 0.8(J) 
Xylenes (total) ND 0.7(J)-6 
1.2-Dichloroetbene (total) ND ND 
1,1,1-T richlbroethane ND ND 

Qualifiers 

ND - Below detection limit 
J - Indicates an estimated value 
* - Samples from borings B-02, B-04, and B-06 (0' to 2' ) 
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TABLE 3 

SUMMARY OF SEMI-VQLATILE COMPOUNDS DETECTED IN SURFACE SOILS 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 
1992 

Compound 
Background * 

(ug/kg) 

Range of 
Concentrations 
Detected Above 

Background (ug/kg) 

Naphthalene ND 18(J) 
2-MethyInaphthalene ND 18(J) 
Dimethyiphthalate ND 41(J) 
1,4-Dichlorobenzene 80 120(J)-210(J) 
Diethylphthalate 80(J) ND 
Benzoic Acid ND 75(J) 
Acenaphlhene ND 59(J)-310(J) 
Dibenzofuran ND 23(J) 
Fliiorene ND 43(J)-120(J) 
Pbenanthrene ND 42(J)-1,500 
Anthracene ND 82(J)-240(J) 
Di-n-butylphthalate lOO(J) 92(J)-490(J) 
Fluoranthene ND l7(J)-2,800 
Pyrene ND 34(J)-2,000(J) 
Butylbenzylpthalate ND 300(J) 
Benzo(a)anthracene ND 25(J)-1300 
Chrysene ND 37(J)-1,600 
bis(2-Eth>dhexyl)phthalate 93(J)-570(J) 18(J)-7,800(J) 
Benzo(b)nuoranthene ND 67(J)-3,200 
Benzo(k)fIuoranthene ND 82(J)-1,700 
Benzo(a)pyrene ND 430(J)-2,200 
Indeno( l,23-cd)pyrene ND 230(J)-3,700 
Dibenzo(a,h)antliracene ND 94(J)-550(J) 
Benzo(g,h,i)perylene ND 250(J)-3,500 
Carbazole ND 36(J) 

Total Carcinogenic PAHs ND 138(J)-14,250(J) 
Total Non-carcinogenic PAHs ND 51(J)-8,340(J) 

Qualifiers 

ND Below detection limit 
J - Indicates an estimated value 
* - Samples from borings B-02, B-04, and B-06 (0* to 2' ) 
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The chemicals of potential concern are listed in Table 4. 

. 2. Human Health Effects 

The health effects for the contaminants of concern may be 
found in Volume 5 of the RI. 

3. Exposure Assessment 

The baseline risk assessment examined potential pathways of 
concern to human health under both current and future land-
use scenarios for the landfill property and surrounding 
area. 

The following pathways were selected for detailed evaluation 
under current-use conditions: 

- Inhalation of airborne particulates or VOCs released from 
the site (residents northeast of the site and dirt-bike 
riders on-site), 

- Incidental ingestion of surface soil by trespassers while 
dirt-bike riding, 

- Ingestion of surface water and sediment while wading or 
fishing, 

- Dermal contact with surface water while wading. 

The following pathways were selected for detailed evaluation 
under future-use conditions and include future residential, 
commercial, agricultural, or recreational uses. Future residents 
and workers were evaluated both on the landfill area and south of 
the landfill. Agricultural workers were evaluated on the 
landfill area only. The pathways are: 

- Inhalation of airborne particulates or VOGs released from 
the site, including evaluation to a downwind resident as 
part of an agricultural future use. 

- Incidental ingestion of surface soil, 

- Ingestion of groundwater, 

- Inhalation of volatiles released during indoor uses of 
groundwater, 

- Dermal exposures to groundwater. 
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u TABLE A CHEMICALS OF POTENTIAL CONCERN - HIMCO DUMP SITE 

n 

INORGANICS; 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Iron 
Lead 
Mercury 
Nickel 
Silver 
Thallium 
Vanadium 
Cyanide 

ORGAKICS: 

VOLATILES 

1,1-Dichloroethane 
1.1-Dichloro'ethene 
1,1,1-Trlchloroethane 
1.2-Dichloroethene 
2-Butanone 
2-Hexanone 
A-methy1-2-pentanone 
Acetone 
Benzene 
Bromodlchloromethane 
Carbon disulfide 
Chlorobenzene 
Chloroethane 
Chloroform 
Ethylbenzene 
Methylene chloride 
Styrene 
Te trachloroethene 
Toluene 
Trichloroethene• 
Vinyl chloride 
Xylenes 

SEMIVOLATILES 

1,A-Dichlorobenzene 
2,A-Dlmethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Ben2o(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzoic Acid 
Benzyl alcohol 
bis(2-Ethylhexyl) 
phthalate 

Butylbenzylphthalate 
Chrysene 
Carbazole 
Dibenzofuran 
Dibenz(a,h)anthracene 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd) 
pyrene 

Naphthalene 
Phenanthrene 
Phenol 
Pyrene 

PESTICIDES/PCB's 

A,«'-DDT 
A-A'-DDE 
Aldrin 
alpha-BHC 
alpha-Chlordane 
beta-BHC 

Dieldrin 
Endosulfan II 
gamma-Chlordane 
Heptachlor 
Polychlorinated 

biphenyl -
Aroclor I2A8 

NON-CLP CHEMICALS: 

Bromide, dissolved 
Chloride 
Nitrogen, ammonia 
Nitrogen, nitrate L 

nitrite 
Phosphorus 
Sulfate 



4. Risk Characterization 

For each potential receptor, site-specific contaminants from 
all relevant routes of exposure were evaluated. Both non-
carcinogenic health effects and carcinogenic risks were 
estimated. 

a. Non-Carcinogenic Health Risks 

Reference doses (RfDs) have been developed by U.S. EPA for 
indicating the potential for adverse health effects from 
exposure to chemicals exhibiting non-carcinogenic effects. 
RfOs, which are expressed in units of mg/kg-day, are 
estimates of average daily exposure levels for humans, 
including sensitive individuals. Estimated intakes of 
chemicals from environmental media (e.g., the amount of a 
chemical ingested from contaminated drinking water) can be 
compared to the RfD. RfDs are derived from human 
epidemiological studies or animal studies to which 
uncertainty factors have been applied (e.g., to account for 
the use of animal data to predict effects on humans). These 
uncertainty factors help ensure that the RfDs will not 
underestimate the potential for adverse non-carcinogenic 
effects to occur. 

The Hazard Index (HI), an expression of non-carcinogenic 
toxic effects, measures whether a person is being exposed to 
adverse levels of non-carcinogens. The HI provides a useful 
reference point for gauging the potential significance of 
multiple contaminant exposures within a single medium or 
across multiple media. The HI for non-carcinogenic health 
risks is the sum of all contaminants for a given scenario. 
Any Hazard Index value greater thaii 1.0 suggests that a non-
carcinogen potentially presents an unacceptable health risk. 

b. Carcinogenic Health Risks 

Cancer potency factors (CPFs) have been developed by EPA's 
Carcinogenic Assessment Group for estimating excess lifetime 
cancer risks associated with exposure to potentially 
carcinogenic chemicals. CPFs, which are expressed in units 
of (mg/kg-day)"', are multiplied by the estimated intake of 
a potential carcinogen, in mg/kg-day, to provide an upper-
bound estimate of the excess lifetime cancer risk associated 
with exposure at that intake level. The term "upper bound" 
reflects'the conservative estimate of the risks calculated 
from the CPF. Use of this approach makes underestimation of 
the actual cancer risk highly unlikely. Cancer potency 
factors are derived from the results of human 
epidemiological studies or chronic animal bioassays. The 
excess lifetime cancer risks are the sum of all excess 
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cancer lifetime risks for all contaminants for a given 
scenario. 

Excess Lifetime Cancer Risks are determined by multiplying 
the intake level by the cancer potency factor for each 
contaminant of concern and summing across all relevant 
chemicals and pathways. These risks are probabilities that 
are generally expressed in scientific notation 
(e.g. IX 10"^) . An excess lifetime cancer risk of l x 10"* 
indicates that a person's chance of contracting cancer as a 
result of site related exposure averaged over a 70-year 
lifetime may be increased by as much as 1 in one million. 
The U.S.EPA generally attempts to reduce the excess lifetime 
cancer risk at Superfund sites to a range of 1 x 10"* to l x 
10"* (1 in 10,000 to 1 in one million), with an emphasis on 
the lower end (1 x 10"*) of the scale. Tables 5 and 6 
summarize the excess lifetime cancer risks and HI values 
estimated for the current land-use scenario, respectively. 
Tables 7 and 8 summarize the excess lifetime cancer risks 
and HI values estimated for the future land-use scenario 
respectively, at the Himco Site. 

c. Characterization of Lead 

The U.S. EPA evaluates noncancer risks from lead by a 
different method than those described above. The Agency 
believes that an acceptable approach is to estimate the 
likely effects of lead exposure on the concentration of lead 
in the blood. The Uptake/Biokinetic model was used to 
predict blood lead levels for the scenarios evaluated at 
this site. The. U.S. EPA has identified 10 ug/L of lead in 
the blood as the level of concern for health effects in 
children. Of all the scenarios evaluated, there is a cause 
for concern if the groundwater beneath the landfill is used 
as a drinking water source. 

5. Risk Summary 

A major threat is the migration of the plume off-site at 
detectable levels of concern. Some contamination above MCLs 
has been found in wells south and southeast of the landfill 
that either was not found or exceeded levels in background 
wells and that may be attributable to site contamination. 

The potential excess lifetime cancer risk posed by the Site 
exceeds the acceptable risk range of 1 X 10 "* to 1 X 10 "* 
principally from the use of contaminated groundwater under 
the future use scenario. Risks from ingestion, dermal 
contact and inhalation of volatiles from this groundwater 
present carcinogenic risks in the range of 1 X 10 South 
of the landfill, downgradient, the estimated excess cancer 

11 

L-Z^ 



Jjfe Systems, he. 

TABLE 5 SIJMMARY OF ESTIMATED CARCIKOGEKIC RISK - CURREKT POPULATIONS 

I 

Exposed 
Population 

Exposure 
Point 

Exposure 
Medium Exposure Route 

Dirt-bike rider Site Soil 
Air 

Ingestion 
Inhalation - Particulates 
Inhalation - VOGs 

Total 

Total Excess 
Cancer Risk 

2E-06 
2E-06 
2E-08 

Vader 

Vfader 

Quarry Fit Surface Water Ingestion 
Dermal 

Sediment Ingestion 

Ponds Surface Water Ingestion 
Dermal 

Sediment Ingestion 

Total 

Total 

Dovnvind off-site residents: 

Adult Home Air 

Child Home Air 

Inhalation - Particulates 
- Volatiles 

Total 

Inhalation - Particulates 
- Volatiles 

Total 

AE-06 

lE-08 
4E-09 
3E-08 
AE-08 

lE-08 
3E-09 
8E-09 
2E-08 

lE-Q? 
7E-08 
2E-07 

lE-06 
2E-06 
3E-06 

] 

s 
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TABLE 6 SUMMARY OF ESTIMATED CARCIKOGEKIC RISK -
HYPOTHETICAL FUTURE RESIDENTIAL POPULATIONS 

Exposed Exposurfe Exposure 
Populaclon Point Medium 

Resident On Landfill; 

Exposure Route 
Total Excess 
Cancer Risk 

Adult Home Groundwater Ingestion 
Inhalation - VOCs 

Soil 
Air 

Dermal 
Ingestion 
Inhalation - Particulates 
Inhalation - VOCs 

Total 

lE-01 
4E-0A 
lE-OI 
5E-05 
lE-07 
SE->07 
2E-01 

Child 

f 

Home Groundwater Ingestion 
Inhalation - VOCs 

Soil 
Air 

Dermal 
Ingestion 
Inhalation - Particulates 
Inhalation - VOCs 

Total 

Resident South of Landfill - Shallow Groundwater: 

Adult Home Groundwater Ingestion 
Inhalation - VOCs 
Dermal 

Soil Ingestion 
Total 

6E-02 
2E-04 
6E-01 
4E-05 
lE-07 
2E-06 
7E-01 

AE-03 
6E-05 
lE-04 
6E-04 
5E-03 

Child Home Groundwater Ingestion 
Inhalation > VOCs 
Dermal 

Soil Ingestion 
Total 

2E-03 
4E-05 
lE-03 
4E-04 
3E-03 

Resident South of Landfill - Deep Groundwater: 

Adult Home Groundwater Ingestion 
Inhalation - VOCs 

Soil 
Dermal 
Ingestion 

Total 

4E-03 
6E-05 
lE-04 
6E>04 
5E-03 

Child Home Groundwater Ingestion 
Inhalation - VOCs 

Soil 
Dermal 
Ingestion 

Total 

2E^3 
3E^05 
IE-03 
4E~04 
3E-03 

i- -Jo 
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TABLE 7 SUMMARY OF NGNCARGIKOGENIG RISK - CURRENT POPULATIONS 

Exposed 
Population 

Dirt-bike 
Rider 

Wader 

Wader 

Exposure 
Point 

Site 

Exposure 
Medium 

Soil 
Air 

Quarry Surface 
Pit Water 

Sediment 

Ponds Surface 
Water 
Sediment 

Downwind off-site resident: 

Adult Home Air 

Child Home Air 

Exposure Route 

Ingestion 
Inhalation - Particulates 
Inhalation - VOGs 

Total 

Ingestion 
Dermal 
Ingestion 

Total 

Ingestion 
Dermal 
Ingestion 

Total 

Inhalation 

Total 

Inhalation 

Total 

Particulates 
Volatiles 

Particulates 
Volatiles 

Hazard Index 
Subchronic Chronic 

(a) 

5E-0A 
AE-OA 
1E-G3 
2E-03 

3E-0A 
5E-0A 
2E-0A 
lE-03 

7E-03 
2E-01 
3E-05 
2E-01 

6E-02 
lE-02 
7E-02 

lE-01 
lE-03 
lE-01 

(a) Exposure not evaluated for this population. 

U-s! 
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i 
J 

i 

i 

f 
i 

1 

4 

Exposed 

TABLE 8 SUM^RY OF NONCARCIKOGENIC RISK -
HYPOTHETICAL FUTURE RESIDENTIAL POPULATIONS 

Exposure Exposure 
Population Point Kedium Exposure Route Hazard Inc 

Resident On Landfill: 

Adult Home Groundwater Ingestion 5E+02 
Inhalation - VOCs 2E+00 
Dermal 2E+01 

Soil Ingestion 2E-01 
Air Inhalation — Particulates lE-02 

Inhalation — VOCs lE-03 
Total 5E+02 

Child . Home Groundwater Ingestion 9E+02 
Inhalation - VOCs AE+00 
Dermal lE+02 

Soil Ingestion 8E-01 
Air Inhalation - Particulates 7E-03 

Inhalation — VOCs lE-02 
Total lE+03 

Resident South of Landfill - Shallow Groundwater: 

Adult Home Groundwater Ingestion 9E+00 
Inhalation VOCs 2E-01 
Dermal 8E-01 

Soil Ingestion lE-01 Ingestion 
Total lE+01 

Child Home Groundwater Ingestion 2E"H)l 
Inhalation - VOCs 2E-01 
Dermal 3E+00 

Soil Ingestion 5E-01 
Total 2E+01 

Resident South of Landfill - Deep Groundwater: 

Adult Home Groundwater Ingestion AE+OO 
Inhalation - VOCs 2E-01 
Dermal 9E-01 

Soil Ingestion lE-01 
' Total 5E-+O0 

Child Home Groundwater Ingestion 9E-K)0 
Inhalation - VOCs 2E-01 

• Dermal AE+00 
Soil Ingestion 5E-01 

Total lE+Ol 

.(a) 

(a) Hazard index is subchronic for child populations and chronic for all 
others. 



risks to a future resident are approximately 5 X 10 The 
hazard index for humans interacting with the Site exceed the 
acceptable hazard index of 1.0. For future use of the 
groundwater under the landfill, the hazard index values are 
approximately 500 to 1,000. 

Some of these risks are caused in some part by chemicals 
which could be present at levels close to levels found in 
background wells (that is, wells located upgradient of the 
site). These chemicals include arsenic, antimony and 
beryllium. The sampling results do not clearly indicate 
whether or not the site is actually contributing more of 
these chemicals to the groundwater; however, even if the 
risks due to these possible background chemicals were hot 
included in the risk estimates, there still are risks from 
other chemicals that indicate the groundwater beneath the 
landfill should not be used as a drinking water source. 

In addition to groundwater, there is an estimated excess 
cancer risk of 4 to 6 X 10 to a future resident living 
south of the landfill where Polynuclear Aromatic 
Hydrocarbons (PAHs) were detected in the soil. 

6. Environmental Risks 

An ecological risk assessment was conducted to characterize 
the biological resources at the site and adjacent habitats, 
and identify actual and potential impacts to these resources 
associated with releases of hazardous substances from the 
site. 

Contaminants present in the soil where the prairie 
communities are located are unlikely to pose adverse impacts 
to resident species of plants and animals. The greatest 
hazard to resident organisms occurs in the south/southeast 
area of the site where contamination is higher and more 
varied. This area is highly disturbed and unlikely to 
support ecologically significant populations. Small mammals 
are likely to inhabit this area and may be exposed to 
contaminants. Other areas of the site are unlikely to pose 
a significant threat of adverse effects to exposed 
organisms. The potential exposures of ecological concern 
are summarized in Table 9. 

G. RATIONALE FOR FURTHER ACTION 

Actual or threatened releases of hazardous substances from this 
Site, if not addressed by implementation of the response action 
selected by this ROD, may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 
Therefore, based on the findings in the RI report and the 
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# 

I 
TABLE 9 

EXPOSURE SCENARIOS FOR ECOLOGICAL POPULATIONS 
HIMCO DUMP SUPERFUND SITE 

ELKHART, INDIANA 
1992 

RelaUve 
Potential 

4 

4 

Exposure Point Exposed Population Exposure Activity 
Magnitude 
of Exposure 

L-Pond, Small 
Pond and Quarry 
Pond 

Bentliic bvertebrates 

Fish 

Direct uptake, feedbg 

Direa uptake, feeding 

High 

High, 

Phytoplankton Direct uptake High 

ZooplanktOD Direct uptake, feedbg High 

Resident shorebirds Ingestion of water, soil, 
and sediment; feeding 

Low to 
Moderate 

Migratory waterfowl Ingestion of water, soil, 
and sediment; feedbg 

Very Low 

Terrestrial wildlife 
(including avian) 

Ingestion of water, soil, 
and sediment; feedbg 

o 

Low to 
Moderate 

Aquatic macrophytes Direct uptake High 

Aquatic organisms 
exposed to runoff 
from watershed 

Direct uptake, feeding Low to 
Moderate 

Terrestrial 
Locations 

Terrestrial plants Growth b contambated 
soil; uptake 

High 

Terrestrial bvertebrates 
and wildlife (mcluding 
burrowing animals, soil 

. bvertebrates, avian 
predators, e.g^ eagles) 

Ingestion of contambated 
water and soil; direct 
contact with contambated 
soil; consumption of 
contambated plants and 
animaU 

Veiy Low to 
High 

WeUand Wetland vegetation 
exposed to runoff and 
contambated soil 

Direct uptake Moderate to 
High 

A/R/HIMCO/AS6 ^'34-



discussion above, a Feasibility Study (FS) was performed to focus 
on the development of alternatives to address the threats at the 
Site. The FS report documents the evaluation of the magnitude of 
site risks, site-specific applicable or relevant and appropriate 
requirements, and the requirements of CERCLA and the NCP in the 
derivation of remedial alternatives for the Site. 

H. DESCRIPTION OF ALTERNATIVES 

Although the NCP reaffirms U.S. EPA's preference for permanent 
solutions to Superfund site problems through the use of treatment 
technologies, the preamble to the NCP contemplates that many 
remedial alternatives may be impractical for certain sites due to 
severe implementability problems or prohibitive costs (e.g., 
treatment of the entire contents of a large landfill). since the 
Himco Site contains a 58 acre landfill, U.S. EPA believes that 
treatment of the landfill contents is impracticable because of 
severe implementability problems, danger to workers and nearby 
residents, and prohibitive costs; therefore, the FS was directed 
at the evaluation of containment rather than treatment of the 
source material. Source control alternatives range from no 
action to capping with leachate collection and treatment. 

Because the target risk level of one in 10,000 (1 X 10 for 
carcinogenic risk and HI of 1 for noncarcinogenic risk) is 
currently exceeded in background groundwater samples, the NCP 
target risk levels cannot be specified for the groundwater 
downgradient of the Himco Site. Additionally, RI data do not 
conclusively indicate that groundwater outside the boundaries of 
the contaminated areas is currently being impacted by the site 
contaminants; therefore, at this time a groundwater remedy and 
cleanup standards have not been developed for this Site. 

A groundwater monitoring program is a component of each 
alternative except the no action alternative. Groundwater 
monitoring has been incorporated in the alternatives to evaluate 
the effectiveness of the remedy. The FS has established 
contamination levels for contaminants of concern which would 
trigger an additional groundwater investigation if the remedy 
fails and those levels are reached. 

All caps would be designed to minimize any adverse impact to the 
wetland, delineated during the RI. 

Alternative l - No Action 
* 

The NCP requires that a No Action alternative be evaluated at 
every site to serve as a baseline for comparison against the 
other cleanup alternatives. It assumes that no corrective action 
will be taken at the site. It has no cost or operation and 
maintenance associated with it. It does not provide any long-term 
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effectiveness and permanence; nor does it provide a reduction of 
toxicity, mobility, or volume through treatment. 

Alternative 2 - Containment by Means of a Solid Haste Cap; Active 
Landfill Gas Collection and Treatment; Groundwater Monitoring; 
and Institutional Controls 

Alternative 2 includes a single barrier, solid waste cap to 
contain the landfill waste mass and the contaminated surface soil 
in the construction debris area and in an area immediately south 
of the landfill, and an active landfill gas collection and 
treatment system with vapor phase carbon adsorption. A 
groundwater monitoring program will be implemented and 
institutional controls will be placed on the site by means of 
fencingf access restrictions, deed restrictions, and groundwater 
use restrictions. The primary components of this alternative 
include the following: 

Cap Construction 

The entire landfill waste mass and the contaminated surface soil 
in the construction debris area and in the area immediately south 
of the landfill will be capped. Site preparation and layout will 
be completed to re-route surface water drainage away from the 
capped area. The cap will consist of an 18-inch vegetated soil 
layer, a 6-inch sand drainage layer, and a 2-foot thick, low 
permeability clay layer. The vegetative soil layer will be 
seeded, if possible, with the current on-site plant species to 
preserve the uniqueness of the prairie assemblage at this site. 
An additional layer of soil (buffer) of approximately 2.15 feet 
will be laid over the existing landfill to attain a 4 percent 
grade required by the State of Indiana and to facilitate 
drainage. 

Groundwater Monitoring 

A groundwater monitoring program will be implemented to monitor 
groundwater quality downgradient of the site and to evaluate if 
the remedy is effective in protecting the site groundwater from 
adverse impacts by site contaminants. 

Landfill Gas 
* 

An active landfill gas collection system will be located in a 
grid network throughout the landfill. The off-gas from the 
landfill will^be treated by means of a vapor phase carbon system 
if landfill gas characterization studies indicate VOC emissions 
exceed AHARs. The spent carbon would be tested by TCLP to 
determine if it is hazardous by characteristic, and then managed 
accordingly. If any methane gas is generated, creating explosive 
conditions, an enclosed ground flare system will be implemented 
to burn it. 
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Institutional Coirtrols 

Institutional controls will be implemented, which include 
installation of a fence around the landfill and contaminated 
soils covered by the cap; and deed restrictions limiting the 
site's future land use as well as restrictions on groundwater use 
in the site vicinity. 

The estimated costs for this alternative are: 

Capital Cost: $7,539,000 
Annual O&M Cost: $210,000 
Total Present Worth: $10,429,000 

Alternative 3 - Containment by Means of a Single Barrier, Solid 
Waste Cap; Active Landfill Gas Collection and Treatment; Leachate 
Collection and Off-Site TSDF Disposal; Groundwater Monitoring; 
and Institutional Controls 

Alternative 3 is the same as Alternative 2 with the addition of a 
leachate collection system and off-site disposal. 

l^eachate Collection System 

A leachate collection system, consisting of vertical wells placed 
in the landfill to extract leachate generated in the landfill, 
will be constructed. Six hundred eighty wells, spaced 56 feet 
apart will be installed in the landfill. The collected leachate 
will be transported by means of an interconnecting piping system 
to a central collection point, then transported for treatment and 
disposal to a licensed, treatment, storage and disposal (TSDF) 
facility. Compliance with Indiana State Codes regulating 
disposal of wastewater would be required. 

Capital Cost: $13,628,000 
Annual O&M Cost: $982,000 
Total Present Worth: $27,140,000 

Alternative 4 - Containment by Means of a Composite Barrier, 
Solid Waste Cap; Active Collection and Treatment of Landfill Gas; 
Groundwater Monitoring; and Institutional Controls 

This alternative is similar to alternative 2, except the cap is a 
composite barrier, solid waste cap. The cap structure is the 
same as alternative 2 except that upon the 2-foot clay layer and 
under the 6-inch sand drainage layer, there will be a 40 
millimeter, high density polyethylene (HDPE) flexible membrane 
liner. The composite cap provides an added level of landfill gas 
containment and greater control of infiltration into the waste 
mass, over the single barrier cap. The composite cap greatly 
reduces the need for a leachate collection system. 
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Capital Cost: $8,931,000 
Annual O&M Cost: $210,000 
Total Present Worth: $11,821,000 

I. Summary of Comparative Analysis of Alternatives 

In accordance with the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), the relative performance of 
each alternative, is evaluated using the nine criteria. Title 40 
of the Code Federal Regulations (40 CFR) Section 300.430(e) (9) 
(iii) , as a basis for comparison. An alternative providing the 
••best balance'^ of trade-offs with respect to the nine criteria is 
determined from this evaluation. 

The following two threshold criteria, overall protection of human 
health and the environment, and compliance with Applicable or 
Relevant and Appropriate Requirements (ARARs) are criteria that 
must be met in order for an alternative to be selected. 

1. Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment 
addresses whether a remedy eliminates, reduces, or controls 
threats to human health and to the environment. 

The major ej^osure pathways of concern at the Site are from 
ingestion, inhalation, and direct contact with the landfill 
waste mass and contaminated soils in the construction debris 
area. The continued release of leachate into the 
groundwater aquifer and outside the landfill boundaries also 
presents a risk to human health and the environment. 
Environmental risk may result from the release of landfill 
fugitive dust into the air. 

Alternative l does not satisfy the requirement for overall 
protection of human health and the environment. 
Alternatives 2 and 3 provide protection to human health and 
the environment by reducing risk by containing the landfill 
waste mass, and the contaminated surface soil in the 
construction debris area and in an area immediately south of 
the landfill, with a single barrier, solid waste cap and by 
collecting and treating the landfill gas. With these 
alternatives, human risk associated with exposure to the 
wastes in the landfill and the contaminated surface soil in 
the construction debris area and in an area immediately 
south of the landfill is theoretically eliminated. 
Additionally, risk associated with release of the leachate 
into the groundwater or outside the landfill boundaries is 
reduced. 

Alternative 3 provides further reduction of risk with the 
extraction and off-site treatment and disposal of leachate 
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from the landfill. This reduces the potential for release 
of contaminants into groundwater or other media outside the 
landfill boundaries. Alternative 4 provides a greater 
reduction in risk than Alternatives 2 and 3 because the 
composite cap provides an added level of landfill gas 
containment and greater control of infiltration into the 
waste mass, over the single bar'rier cap, thereby minimizing 
the potential release of leachate into the groundwater and 
other media outside of the landfill boundaries (the 
composite cap greatly reduces the need for a leachate 
collection system). 

2. Compliance with Applicable or Relevant and Appropriate 
Requirements 

This criterion evaluates whether an alternative meets ARARs 
set forth in federal, or more stringent state, environmental 
standards pertaining to the site or proposed actions. 

Because the No Action alternative does not involve 
conducting any remedial action at the site, no ARARS 
analysis is necessary for Alternative 1. Alternatives 2, 3, 
and 4 are expected to be in compliance with ARARs. 

3. Long-Term Effectiveness and Permanence 

This criterion refers to the ability of an alternative to 
maintain reliable protection of hximan health and the 
environment over time. The primary focus of this evaluation 
is the extent and effectiveness of controls that may be 
required to manage the risk posed by treatment residuals 
and/or untreated waste. 

Alternative l, the No Action alternative, provides no long-
term effectiveness and would result in continuation of the 
elevated risk levels that currently exist at the Himco site. 

Alternatives 2 and 3 provide long-term effectiveness and 
permanence by Containing the landfill waste mass, and the 
contaminated surface soil in the construction debris area 
and in an area immediately south of the landfill, with a 
single barrier, solid waste cap. The cap will reduce 
ingestion, inhalation, and direct contact with contaminated 
materials and will reduce infiltration of precipitation into 
the waste mass which reduces leachate generation, thereby 
reducing'the potential for off-site groundwater 
contamination. Alternative 3 further reduces risk with the 
leachate collection system; however, because groundwater is 
hydraulically connected with the landfill waste, there is 
uncertainty as to the effectiveness of collecting the 
leachate. Alternatives 2 and 3 also provide long-term 
effectiveness and permanence by implementing institutional 
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controls to maintain the cap's integrity and restrict 
groundwater use in the site vicinity. 

Alternative 4, like Alternatives 2 and 3, provides long-term 
effectiveness and permanence through containment and 
reduction of infiltration and by implementing institutional 
controls to maintain the cap's integrity, as well as to 
restrict groundwater use in the site vicinity. The . 
composite barrier solid waste cap in Alternative 4 further 
reduces infiltration, which reduces the generation of 
leachate, thereby providing a greater reduction in risk and 
in the potential for off-site groundwater contamination. 

4. Reduction of Toxicity, Mobility, or Volume through 
Treatment 

This criterion evaluates treatment technology performance in 
the reduction of chemical toxicity, mobility, or volume. 
This criterion addresses the statutory preference for 
selecting remedial actions which include, as a principal 
element, treatment that permanently and significantly 
reduces the volume, toxicity, or mobility of the hazardous 
substances, pollutants, and contaminants. 

Alternative 1 provides no reduction in toxicity, mobility, 
or volume. Alternatives 2 through 4 provide a slight 
reduction in toxicity or volume in VOCs from landfill gas 
collection. Alternative 3 provides an added marginal 
reduction in toxicity and volume through the leachate 
collection. Alternatives 2, 3, and 4 provide reduction in 
mobility by reducing leachate generation in the landfill. 
The liner system in Alternative 4 provides a greater 
reduction in the leachate generation rate than that in 
Alternatives 2 and 3, further reducing mobility of 
contaminants in the landfill. 

5. Short-Term Effectiveness 

Short-term effectiveness considers the time to reach cleanup 
objectives and the risks an alternative may pose to site 
workers, the community, and the environment during remedy 
implementation until cleanup goals are achieved. 

» 
Potential risks from Alternatives 2, 3 and 4 to the 
community during implementation are from exposure to 
airborne -dust and organic vapors from the waste mass and 
leachate. Workers employed in the construction of the gas 
collection system, the leachate collection system and the 
cap may be exposed to the waste mass and leachate material. 
All the alternatives, except Alternative 1, include measures 
to minimize the short-term impacts during construction, such 
as dust control and the use of safe work practices. 
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6. Implementability 

This criterion addresses the technical and administrative 
feasibility of implementing an alternative, and the 
availability of various services and materials required for 
its implementation. 

All the alternatives are implementable and can be readily 
constructed with technology and materials presently 
available. The composite barrier cap in Alternative 4 will 
take a little more time for installation than the single 
barrier cap in Alternatives 2 and 3. Operation of 
Alternative 3 will be more difficult because it includes a 
leachate collection and storage system and requires periodic 
disposal of leachate at an off'^site TSOF. 

7. Cost 

This criterion compares the capital, O&M, and present worth 
costs of implementing the alternatives at the Site. Table 
10 shows the Cost Summary. 

8. State Acceptance 

The State of Indiana is in agreement with the selection of 
Alternative 4 for remediation of the Himco Dump Site and has 
provided U.S. EPA with a letter of concurrence. 

9. Community Acceptance 

Community concerns have been thoroughly reviewed and are 
addressed in the attached Responsiveness Summary. 

J. The Selected Remedy 

Based upon considerations of the requirements of CERCLA, the NCP 
and balancing of the nine criteria, the U.S. EPA has determined 
that Alternative 4, a Composite Barrier, Solid Waste Cap; Active 
Collection and Treatment of Landfill Gas; Groundwater Monitoring; 
and Institutional Controls, is the most appropriate remedy for 
the Himco Dump Site. 

The components of the selected remedy are as follows: 

A composite barrier, solid waste cap with an area equal 
to .approximately 58 acres,consisting of: an 18-inch 
vegetated soil layer; a 6-inch sand drainage layer; a 
40 millimeter, high density polyethylene (HDPE) 
flexible membrane liner; a 2-foot thick, low 
permeability clay layer and an additional layer of soil 
(buffer) of approximately 2.15 feet laid over the 
existing landfill to attain the State of Indiana 
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TABLE 10 
COST SUMMARY 

llimco Dump Supcrfuntl SUc 
Elkhart, Indiana 

M\crnanv« 

I. No Action 

& Insiituiional Control 

4 composite Batric, C-P. Gas CoUcctiot. 
Oroundwalet Mooiloting. & I0S...0..00.I Control 

Capital 
Cost 

$0 

$7,539,000 

$13,628,000 

$8,931,000 

Annual 
QAM Cost 

$0 

$210,000 

$982,000 

$210,000 

Present worth cost based on inlercst(i) 
n=6% .nd30 yeats tor OkM (seeT.bies 4-. throogh 4-4). 

Total Present 
WgrihCosC 

$0 

$10,429,000 

$27,140,000 ^ 

$11,821,000 



required 4 percent grade and to facilitate drainage. 

Institutional controls including fencing, deed 
restrictions limiting the land use of the site, and 
groundwater use restrictions. 

- • An active landfill gas collection system including a 
vapor phase carbon system to treat the off-gas from the 
landfill. 

An enclosed ground flare system will be implemented if 
landfill gas characterization studies indicate VOC 
emissions exceed ARARs. 

A groundwater monitoring program designed to detect 
changes in concentration of hazardous constituents in 
the groundwater and to detect the presence and 
concentration of site related contamination in drinking 
water wells near the Site. 

The groundwater monitoring program shall continue for 
30 years. Samples shall be analyzed for target 
compound list (TCL), VOCs and target analyte list (TAL) 
metals. 

Mitigative measures will be taken during remedy 
construction activities to minimize adverse impacts to 
the wetland. 

K. Statutorv Determinations 

U.S. ERA'S primary responsibility at Superfund Sites is to 
undertake remedial actions that protect human health and the 
environment. Section 121 of CERCLA has established several other 
statutory requirements and preferences. These include the 
requirement that the selected remedy, when completed, must comply 
with all applicable, relevant and appropriate requirements 
("ARARs") imposed by Federal and State environmental laws, unless 
the invocation of a waiver is justified. The selected remedy 
must also provide overall effectiveness appropriate to its costs, 
and use permanent solutions and alternative treatment 
technologies, or resource recovery technologies, to the maximum 
extent practicable. Finally, the statute establishes a 
preference for remedies which employ treatment that significantly 
reduces the toxicity, mobility or volume of contaminants. 

The selected remedy will satisfy the statutory requirements 
established in Section 121 of CERCLA, as amended by SARA, to 
protect human health and the environment, will comply with ARARs 
(or provide grounds for invoking a waiver), will provide overall 
effectiveness appropriate to its costs, and will use permanent 
solutions and alternate treatment technologies to the maximum 
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extent practicable. Treatment is not a component of the selected 
remedy because an attempt to treat the hazardous substances 
present at the site in soils and leachate would not provide a 
sufficiently significant additional decrease in risk presented by 
the site to justify the increased cost of attempting such 
treatment. 

1. Protection of Human Health and the Environment 

Implementation of the selected remedy will protect human health 
and the environment by reducing the risk of exposure to hazardous 
substances present in surface soils and leachate at the site. 
An adequate final cover for the site will reduce the risk of 
e:^oSure to hazardous substances present in soil at the site, and 
will also reduce the rate of infiltration by which precipitation 
passes through the contaminated soil and maintain that reduction 
over time. By reducing the rate of infiltration, the final cover 
will also reduce the rate of leachate generation in the landfill; 
therefore, the final cover will also reduce the risk that 
hazardous substances, pollutants, and contaminants present in the 
leachate will migrate and contaminate the aquifer. Groundwater 
monitoring will be required to provide early warning against the 
risk that the hazardous substances present in the leachate may 
migrate and contaminate the aquifer. Institutional controls 
will be imposed to restrict uses of the site to prevent exposure 
to hazardous substances and contaminants in the soil and the 
leachate at the site. No unacceptable short-term risks will be 
caused by implementation of the remedy. The community and site 
workers may be exposed to dust and noise nuisances during 
construction of the final cover. Mitigative measures will be 
taken during remedy construction activities to minimize impacts 
of construction upon the surrounding community and environs. 
Ambient air monitoring will be conducted and appropriate safety 
measures will be taken if contaminants are emitted. 

2. Compliance with ARARs 

The selected remedy will comply with all identified applicable or 
relevant and appropriate federal requirements, and with those 
state requirements which are more stringent, unless a waiver is 
invoked pursuant to Section 121(d)(4)(B) of CERCLA. The ARARs 
for the selected remedy are listed below: 

A. Federal ARARs 

Chemical-Specific Requirements 

Chemical-specific ARARs regulate the release to the environment 
of specific substances having certain chemical characteristics. 
Chemical-specific ARARs typically determine the standard for 
clean-up at a site. 
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Resource Conservation and Recovery Act fRGRA) 

As the hazardous wastes at this site were placed prior to the 
effective date of the regulations, the chemical-specific 
requirements of RCRA are not applicable. As the leachate from 
the waste mass is highly contaminated by hazardous substances 
similar to RCRA hazardous substances, the chemical-specific 
requirements of RCRA are relevant and appropriate. 40 CFR 141 
requires that ground water used as drinking water meet Maximum 
Contaminant Levels ("MCLs^') for contaminants of concern. 

gafe Drinking Water Act 

40 CFR 141 

Federal Drinking Water Standards promulgated under the Safe 
Drinking Water Act ("SDWA") include both Maximum Contaminant 
Levels ("MCLs") and, to a certain extent, non-zero Maximum 
Contaminant Level Goals ("MCLGs"), that are applicable to 
municipal drinking water supplies servicing 25 or more people. 
At the Himco Dump Site, MCLs and MCLGs are not applicable, but 
are relevant and appropriate, because the unconfined aquifer 
below the site is a Class II aquifer which has been used by 
residences bordering the site, is presently being used by 
residences in the area surrounding the site and could potentially 
be used in the future as a drinking water source. 

The National Contingency Plan ("NCP") at 40 CFR 300.430 (e) (2) 
(i) (B) provides that MCLGs established under the Safe Drinking 
Water Act that are set at levels above zero, shall be attained by 
remedial actions for ground waters that are current or potential 
sources of drinking water. The point of compliance for federal 
drinking water standards is at the boundary of the 
solidified/stabilized waste, because this is the point where 
humans could potentially be exposed to contaminated groundwater. 
Because this site will have a final clay cover, the point of 
compliance will be at the boundary of the final cover. Ground 
water monitoring wells will be installed at the point of 
compliance to ensure that any release of contaminated leachate 
from the site which could adversely affect the aquifer is 
detected at the earliest possible stage. Existing ground water 
wells in the aquifer will also be monitored, and additional wells 
may be drilled and monitored, if necessary. 

Location-Specific Requirements 

Location-specific ARARs are those requirements that derive from 
the physical nature of the site's location and features of the 
local geology and hydrogeology such as wetlands and floodplains. 
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Resource Conservation and Recovery Act f'RCRA'n 

Executive Orders 11988 11990, 40 CFR Part 6, Appendix A 

Since the RI has identified wetlands adjacent to the site, the 
action must be carried out in such a way as to prohibit discharge 
of dredged or fill material into wetlands without a permit, avoid 
adverse effects, minimize potential harm, and preserve and 
enhance wetlands, to the extent possible. Executive Order i^990 
(Protection of Wetlands) is an applicable requirement. Executive 
Order 11990 requires that actions taken at the Site be conducted 
in a manner minimizing the potential for destruction, loss, or 
degradation of wetlands. 

Wetlands will be monitored and evaluated. ARARs for wetlands 
will be met through the continued evaluation of the wetlands, and 
if necessary, implementation of a plan to limit degradation, or 
restore the wetlands. 

Action-Specific Requirements 

Resource Conservation and Recovery Act f'RCRA'M 

Landfills 

40 CFR ?64.310 

This regulation requires the installation of a final cover to 
provide long-term minimization of infiltration. This regulation 
also rec^ires 30-year post-closure care and ground-water 
monitoring. The Regional Administrator may revise the length of 
post-closure care period pursuant to 40 CFR 264.117(a)(2)(i) if 
he finds that a reduced period is sufficient to protect human 
health and the environment; or extend the length of the post-
closure care period pursuant to 40 CFR 264.117(a)(2)(ii) if he 
finds that the extended period is necessary to protect human 
health and the environment. 

Although the hazardous waste in this landfill was placed before 
the effective date of the requirements, and therefore, this 
regulation is not applicable; it is nevertheless clearly 
appropriate in light of the wastes similar or identical in 
chemical structure to RCRA hazardous wastes that pose the threats 
which this action will be designed to address. This regulation 
establishes standards for the final cover and requires compliance 
with the regulations which govern post closure care set forth at 
40 CFR 264.li7-120. 

Post Closure Care 

40 CFR 264.117(a)(1) 

23 



While the requirements for post closure care set forth at 40 CFR 
262.117 through 264.120 are not applicable to this site, the 
presence of hazardous substances similar to RCRA hazardous wastes 
in the dump make several of these regulations relevant and 
appropriate. This includes the requirement for maintenance and 
monitoring of the waste containment systems for thirty years. 

40 CFR 264.117(C) 

The remedy selected for this site requires U.S. EPA to restrict 
post-closure use of this property as necessary to prevent damage 
to the cover. Post closure use of the property must never be 
allowed to disturb the integrity of the cover, the liner, or any 
other component of the containment system, or the function of the 
facility's monitoring systems, unless the Regional Administrator 
finds that the disturbance is necessary to the proposed use of 
the property and will not increase the potential hazard to human 
health and the environment, or the disturbance is necessary to 
reduce a threat to human health and the environment 

40 CFR 264.228(b) 
40 CFR 264.310(b) 

It will be necessary to prevent run-on and run-off from damaging 
the cover. 

Closure with Wast^in Place 

40 CFR 264.228(a)(2) 
40 CFR 264.258(b) 

These regulations require the elimination of free liquids by 
removal or solidification, and the stabilization of remaining 
waste and waste residue to support cover. Because the RCRA 
hazardous waste in this landfill was placed before the effective 
date of the regulations, they are not applicable, but may be 
considered relevant and appropriate. 

Clean Air Act 

40 CFR 50 and 52 

The Clean Air Act and the regulations cited above require that 
select types and quantities of air emissions be in compliance 
with regional air pollution control programs, approved State 
Implementation Plans ("SIP"s) and other appropriate federal air 
criteria. The selected remedy involves installation of a gas 
collection system which may release contaminants or particulates 
into the air. Emission and technology requirements promulgated 
under this act are relevant and appropriate, including provisions 
of the State of Indiana's SIP. 
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B. State ARARs as Identified by the State of Indiana 

- Wetlands Protection through the State of Indiana Water Quality 
Surveillance Standards Branch and the Indiana DNR Division of 
Water Requirements 

- Ambient Air Quality Standards (Title 326 lAC Article 1-3) 

- Indiana VOC Emission Standards (Title 326 lAC Article 2-1 and 
8-1-6) 

- Indiana fugitive dust control (Title 326 lAC Article 6-4) 

- Indiana Solid Waste Landfill Cover Standards (Title 329 lAC 
Articles 2-4, 2-14, 2-15 and 3.1-9 

- Indiana Solid and Hazardous Waste Management (Title 329 lAC 
Article 2-21) 

The remedy will attain the state standards listed above to the 
extent that such standards are applicable, or relevant and 
appropriate, promulgated standards more stringent than the 
comparable federal standard. 

3. Cost Effectiveness 

Cost effectiveness compares the effectiveness of an alternative 
in proportion to its cost of providing environmental benefits. 
Table 11 lists the costs associated with the implementation of 
the selected remedy. 

TABX,E 11 

Total estimated costs for the selected remedy at the Himco Dump 
Site; 

Total Total Total 
Alternative Capital Cost Q&M, 30 Yr« Present Worth 

4 $8,931,000 $2,890,000 $11,821,000 

The selected remedy for this site is cost effective because it 
provides the greatest overall effectiveness proportionate to its 
costs when compared to the other alternatives evaluated, the net 
present worth being $11,821,000. The estimated cost of the 
selected remedy is comparable with Alternatives 2 and 3, and 
assures a high degree of certainty that the remedy will be 
effective in the long-term due to the significant reduction of 
the mobility of the contaminants achieved through containment of 
the source material and the decrease in leachate generation. The 
addition of a leachate collection system would provide only a 

25 

L-4-& 



limited additional reduction of risk to public health and the 
environment. The uncertain effectiveness of such a system, which 
would be very difficult to implement, does not justify the 
additional cost for this component. 

4. Utilization of Permanent Solutions and Alternative 
Treatment Technologies or Resource Recovery 
Technologies to the Maximum Extent Practicable 

The selected remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be used in a 
cost-effective manner at this site. Of those alternatives that 
are protective of human health and the environment and that 
comply with ARARs, U.S. EPA has determined that the selected 
remedy provides the best balance in terms of long-term 
effectiveness and permanence, reduction of toxicity, mobility, or 
volume of contaminants, short term effectiveness, 
implementability, and cost, taking into consideration State and 
community acceptance. 

The installation and maintenance of a final cover for the 
landfill, ground water monitoring, and restriction of site access 
through installation of a fence and institutional controls, will 
provide the most permanent solution practical, proportionate to 
the cost. 

5. Preference for Treatment as a Principal Element 

Based on current information, U.S. EPA and the State of Indiana 
believe that the selected remedy is protective of human health 
and the environment and utilizes permanent solutions and 
alternative treatment technologies to the maximum extent 
possible. The remedy, however, does not satisfy the statutory 
preference for treatment of the hazardous substances present at 
the site as a principal element because such treatment was not 
found to be practical or cost effective. 
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HIMCO DUMP 

RESPONSIVENESS SUMMARY 

This Responsiveness Sununary has been prepared to meet the 
requirements of Sections 113(k)(2)(iv) and 117(b) of the 
Comprehensive Environmental Response, Compensation and Liability 
Act of 1980, as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (CERCLA), which requires the United 
States Environmental Protection Agency (U.S. EPA) to respond 
"...to each of the significant comments, criticisms, and new data 
submitted in written or oral presentations" on a proposed plan 
for a remedial action. The Responsiveness Summary addresses 
concerns expressed by the public, potentially responsible parties 
(PRPs), and governmental bodies in written and oral comments 
received by U.S. EPA and the State of Indiana regarding the 
proposed remedy for the Himco Dump Site. 

Overview 

The HimcO Dump site is a closed landfill located at County 
Road 10 and the Nappanee Street Extension in Cleveland Township, 
adjacent to the City of Elkhart, Elkhart County, Indiana. The 
site is located approximately two miles north of the St. Joseph 
River which runs east-west through the City of Elkhart. The site 
covers approximately 100 acres and is bounded on the north by a 
tree line and a gravel pit pond; on the west by two ponds (an 
L shaped pond called the "L" pond, and the small pond) ; on the 
south by County Road 10 and private residences; and on the east 
by Nappanee Street Extension. 

There is an abandoned gravel pit operation in the northeast 
corner of the site. An old truck scale and concrete structures 
are also present in this area. The gravel pit is filled with 
water which is approximately 30 feet deep. Two smaller and 
shallower ponds, the L pond and the small pond, are on the west 
side of the.site. 

The Himco site was privately operated by Himco Waste Away Ser
vice, Inc., and was in operation between 1960 and September 1976. 
In 1971, the Indiana State Board of Health (ISBH) first identi
fied the Himco site as an open dump. In early 1974, residents 
along County Road 10 south of the Himco site complained to ISBH 
about color, taste, and odor problems with their shallow wells. 
Analyses of six shallow wells along County Road 10, ranging in 
depth from 20 to 30 feet, showed high levels of manganese. 
Mr. Chuck Himes, the principal landfill operator, replaced these 
wells with deeper wells ranging in depth from 152 to 172 feet 
below ground surface. By mid-1990, the wells showed high concen
trations of sodium which posed a chronic health threat to the 
residents. By November 1990, municipal water service was 
provided to those residents whose wells were affected and was 
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financed by Miles Laboratories, Inc. and Himco Waste Service, 
Inc. In 1976, the landfill was closed. 

In June 1988, the Himco site was proposed for the National 
Priorities List (NFL) and in February 1990, was officially placed 
on the NFL and designated a Superfund site. The site RI/FS was 
begun in 1989 and completed in 1992. 

F^bjic Cpmment Ferj.od 

A public comment period on the FS and Proposed Flan for this Site 
was initiated on September 30, 1992 and was originally scheduled 
to run for 30 days. However, the Agency received requests from 
Potentially Responsible Parties to extend the comment period, so 
in response to these requests, the comment period was extended 
through November 30, 1992. A public meeting was held on October 
6, 1992 at the Municipal Building in Elkhart, Indiana. At this 
meeting, representatives from U.S. EPA and IDEM presented the 
Proposed Plan, answered questions, and accepted comments from the 
public. Approximately 60 people were in attendance. Comments 
received during the comment period are included in this 
Responsiveness Summary. 

The RI Report, the FS and the Proposed Plan for the Site were 
made available to the public on September 30, 1992. These 
docximents are available in both the administrative record and 
information repositories maintained at U.S. EPA offices in 
Chicago, Illinois, the Elkhart Public Library and the Pierre 
Moran Branch Library in Elkhart, Indiana. 

Summary of Comments 

The public comments regarding the Himco Dump Site are organized 
into the following two categories: 

Summary of comments from local residents regarding the 
FS and the Proposed Plan; 

Summary of comments from the PRPs concerning the FS and 
the Proposed Plan. 

Many of the comments below have been paraphrased in order to 
effectively summarize them in this document. The reader is 
referred to the Administrative Record for this Site, located at 
U.S. EPA offices in Chicago, Illinois and the Elkhart Public and 
Pierre Moran Branch Libraries in Elkhart, Indiana. The 
Administrative Record also contains a copy of the public meeting 
transcript. 
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Coinments from Residents of the Gommunitv Affected bv the Landfill 

Comment; The majority of comments from the affected community 
thank U.S. EPA for conducting the study. They want the site 
cleaned without any more delays. Some of the comments support 
our remedy; however, most of the comments reflect the community's 
desire to excavate the landfill and avoid a "cover-up" remedy. 
In addition, all but one comment from the community want the 
leachate pumped and treated. 

Response: It would be impractical to excavate the entire 
landfill. The material would need to be treated in some way 
which would be extremely expensive. After treatment, the 
residual material would then need to be landfilled. 

The leachate collection system was not recommended because, due 
to the fact that the groundwater is hydraulically connected with 
the landfill waste, and it is unlikely that the leachate wells 
would effectively collect the leachate. In addition, 680 
extraction wells would need operation and maintenance and the 
system would require perpetual pumping, treatment and disposal, 
at substantial cost. 

Comment: The proposed cap will not stop vertical infiltration. 
What will happen when rain and snow melt is dumped on uncovered 
areas? 

Response; The cap will greatly reduce vertical infiltration. 
The composite liner provides an added layer of protection, 
further minimizing infiltration into the landfill. The new cap 
will prevent rain and snow melt from coming in contact with any 
contaminated material and therefore, will not carry contamination 
to uncovered areas. 

Comment: The groundwater is being contaminated by the landfill. 

Response; The RI shows the site is not currently impacting the 
groundwater near the landfill. To insure the quality of the 
groundwater, a groundwater monitoring plan will be developed 
during the design. As part of this plan, the Agency will set 
trigger levels for contaminants of concern (contaminants 
identified in the RI) . If the monitoring results show that these 
levels are being exceeded, a ground water study will be initiated 
to further evaluate the site conditions and identify the 
potential remedy if required. The Maximum Contaminant Levels 
(MCLs) established for drinking water are proposed as the trigger 
levels for most of the contaminants of concern. Levels for the 
remaining contaminants of concern (antimony, lead, vanadium, and 
methylene chloride) are calculated based on concentrations found 
in background wells, using a formula developed for monitoring at 
RCRA facilities (Statistical Analvsis of Ground Water Monitoring 
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Data at RCRA Facilities. Interim Final Guidance. April 1989) . A 
more extensive discussion of the method of determining the 
trigger levels may be found in Appendix A of the FS Report. 

Comment; Deed restrictions are worthless. Deed restrictions can 
be eliminated any time in the future if the present owners, 
heirs, or powers of attorney so elect to do. 

pesponse: 

Institutional controls (such as deed restrictions) can be used 
(and typically are used) in conjunction with engineering controls 
as part of a remedial action in order to ensure protection of 
human health and the environment. Although it is true that at 
this site institutional controls, including deed restrictions to 
limit land and groundwater use, cannot by themselves be relied 
upon to protect public health, they do impose a legal obligation 
upon the owner of the property or future purchasers to abide by 
the restrictions. If the Agency negotiates a Consent Decree with 
Defendants which own Superfund Site property and deed 
restrictions are required by that Consent Decree, the deed 
restrictions become legally enforcable. Therefore the Agency 
believes that requiring deed restrictions, to prevent future 
development of the Site or any consumptive use of the 
groundwater, will enhance the protectiveness of the remedy. In 
the event that deed restrictions are not implemented^ and another 
institutional control is necessary to ensure protectiveness, EPA 
will consider such measures at that time. 

Comment; Almost every comment from the affected community was 
adamant in having the Potentially Responsibility Parties (PRPs) 
pay for the clean-up. 

Response: U.S. EPA has an enforcement first policy and will 
negotiate with the PRPs at this site to conduct the clean-up. 
However, if no good faith offer to conduct and/or finance the 
remedy is received from the PRPs, U.S. EPA will consider other 
options. 

Comments from the Potentiallv Responsibilitv Parties 

INTRODUCTORY STAtEMENT: 

Comments were received from several PRPs and/or their 
contractors.' Three provided extensive comments, while the others 
provided letters supporting the comments of others. All PRP 
commentors recommended a no action alternative. To support this 
recommendation, they offered a number of comments in regard to 
the preparation of the risk assessment for the Himco site. These 
comments challenged the Agency's approach, exposure assumptions 
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and methods by which the risk assessment process was implemented. 
The Agency believes that the risk assessment process was 
conducted in accordance with accepted guidance, applying site-
specific factors and utilizing reasonable yet conservative 
assumptions where required. In nearly every instance, the 
alternative approach or assumption as suggested by the commentors 
would not have affected the choice of the proposed remedy. 

Because of the voluminous, redundant nature of the comments 
received from the three PRPs, they will be addressed in summary 
fashion, grouping comments under major headings. Comments will 
be numbered sequentially under each heading for ease of 
reference. See the Administrative Record for the specific 
comments. 

Comments on Assessment of Future Use of the Site 

Comment Fl; One commentor stated that "The State of Indiana and 
U.S. EPA uniformly agree that the property should not and will 
not be used for the construction of any buildings." The 
commentor provided two letters from the Chief of the Facilities 
Inspection Section of the Indiana Board of Health to the Elkhart 
County Health Department recommending against construction of 
residences on the site. (Miles) 

Response Fl; The letters provided only advise against 
construction of buildings on the site; they do not prohibit 
construction on the landfill. In addition, the letters are 
focussed on construction on the landfill itself. They do not 
address the parts of the Site beyond the bounds of the landfilled 
area. 

Comment F2; The same commentor also said installing groundwater 
wells at the landfill is prohibited by Indiana law. (Miles) 

Response F2; The commentor is referring to Indiana 
Administrative Code, 310 lAC Section 16-3-2, which says that a 
"well shall be located as follows: ...(2) as far as practicable 
from any: ...(B) known contamination source. This does not 
outright forbid a well being installed on the site. The risk 
assessment process looked at future risk scenarios in terms of 
what is reasonably possible for the entire site if no remediation 
took place, not what could potentially be prevented through 
institutional controls (a remedial measure) on the landfill. 

Comment F3: One commentor stated that U.S. EPA guidance suggests 
that risk assessments should include a qualitative statement of 
the likelihood of the future land use occurring and quoted the 
Risk Assessment as saying that *this scenario' (residential or 
commercial development) "may not be technically and/or 
financially reasonable". (Geraghty & Miller) 



Response F3; The Risk Assessment does state that, 
"...composition of the natural soils in combination with the 
shallow water table and fill material would make construction on 
the site difficult and potentially costly." However, it goes on 
to say that construction "along the perimeter of the site (not on 
the landfill) would be more feasible." 

Comment F4; Commentors stated that U.S. EPA incorrectly assumed 
that the HIMCO property will be used in the future for 
residential, industrial, and agricultural purposes and that 
construction will occur on the landfill. One commehtor indicated 
that the NCR requires U.S. EPA to evaluate the likelihood that 
future populations will be exposed to contaminants on the subject 
property. (Miles, Geraghty & Miller, Himco Waste-Away Service/ 
Mittelhauser) 

Response F4; The Agency does not agree that there is "no doubt" 
that the site will never be used for any residential, 
agricultural or industrial purposes. In fact, inquiries as to 
the feasibility of site development for residential and light 
industry were explored as recently as 1984. 

The role of the baseline risk assessment is to develop scenarios 
for relevant, possible land uses in the absence of institutional 
controls. Residential, agricultural, and industrial uses are all 
possible although their likelihood differs. The possibility of 
each of these is based on factors including surrounding land use 
in the area, historical uses of the land (portions of the site 
were once agricultural) and developmental feasibility. 
Additionally, the baseline risk assessment provides qualitative 
information on the likelihood of a future land use actually 
occurring. For instance, at this site the risk assessment 
clearly stated that there is low probability of a future 
residential or commercial land use (at least on the landfilled 
area) , there is some likelihood of the site returning to 
agricultural uses, and there is some probability that the site 
could be developed for recreation. This type of information 
provides the EPA risk manager the basis for selecting the extent 
of remediation which will be required. 

It is important to distinguish between the "site" and the 
"landfill." There is nothing at this time that renders it 
unlikely that homes may be built on the site south of the 
landfill. Homes have been built along County Road 10 south of 
the landfill. The contaminated area between County Road 10 and 
the landfill is obviously a place where people might be likely to 
build homes if it were not for the risk posed by soil 
contamination and contaminated leachate. Institutional controls 
such as zoning prohibitions, fencing, posting of signs and other 
restrictions simply cannot ensure that the site will never be 
used in the future. Since there is some likelihood of some kind 
of future use (people have even been known to place homes on 



landfills), it is appropriate for the risk assessment to evaluate 
such exposures and for risk management decisions to take this 
information into account in making remedial decisions. 

Comments.on the around water pathway 

Comment Gl: One commentor quoted the RI/FS that revealed "very 
little or no ground water contamination outside the boundary of 
the landfill" and that "ground water has not been impacted to a 
level of health and environmental concern by the site 
contaminants," and concurred with these conclusions. (Geraghty & 
Miller) 

t 

Response Gl; The U.S. EPA acknowledges the commentor's 
concurrence with our conclusions. 

Comment G2: The groundwater pathway should be eliminated because 
the ground water is not currently used, is not potable and is not 
likely to be used in the future. (Miles, Geraghty & Miller, Himco 
Waste-Away Service/Mittelhauser) 

Response G2; Although there are no current users adjacent to the 
landfill, there are drinking water wells in the nearby 
surrounding area. As recently as a year ago a resident just 
southwest of the landfill drilled a drinking water well. It is 
not certain that the groundwater will never be used as a drinking 
water source; therefore, it is appropriate to evaluate such a 
possibility. The aquifer in question is a Class II aquifer, and 
so, the Agency is obligated to protect it. The contaminants of 
concern (listed in Table 4 of the ROD) identified in the 
groundwater below the landfill clearly present an unacceptable 
risk and cannot be allowed to migrate. The construction of a cap 
over the landfill will help prevent the generation of additional 
leachate and the contamination from migrating in the future, and 
the ground water monitoring will detect if this remedy does not 
provide the containment/control expected. If the contamination 
had been shown to have migrated already, the Agency would be 
obligated to restore this Class II aquifer. 

Other Comments Regarding the Risk Assessment 

Comment Rl; The trespasser scenario is incorrect for the 
following reasons: 1) the activity is illegal, 2) the emission 
rate did not account for days of precipitation, and 3) two 
different numbers were used for silt content. (Miles) 

Response Rl: 1) The legality of a human activity is not 
relevant in evaluating exposure. There is sufficient evidence 
that dirt bike riding occurs at the site to warrant its 
inclusion. Trails are evident and the activity was observed 



during field work at the site. Exposure thus occurs whether the 
rider has gained legal access to the site or not. 

2) The emission rate is calculated only during a bike riding 
event. It was assumed that bike riding would only occur on days 
when it was not raining. (If a person rode in the rain, the 
emissions would probably not occur, therefore there would be no 
exposure.) For this reason the term in Cowherd•s equation 
accounting for days of precipitation would be equal tP one. Thus 
the emission rate calculated in the risk assessment would not 
change with the inclusion of this parameter. 

3) Both the dirt bike and tilling models require a silt content 
term in their respective equations. These activities are assumed 
to occur in different areas of the site. During the remedial 
investigation, samples from these respective areas were analyzed 
for grain size. An estimate of silt content is also made with 
these analyses. These results were used in the modeling. It is 
not surprising, it is even expected, that silt content varies 
from location to location across different areas of the site. 

Comment R2: The box model was inappropriately applied for the 
following reasons: 1) use of one-half the height of the box, 2) 
the calculation of X, 3) the average wind speed measurement, 4) 
the lack of a dispersion model for the downwind receptor, 5) the 
unrealistic assumption that an adult will dirt bike ride on the 
landfill for 30 years. (Miles) 

Response R2: 1). One-half the height of the box was used in the 
calculations for the following reasons. First it was assumed 
that the upwind edge of the box was located at the Upwind edge of 
the source area and the downwind edge of the box occurred at the 
downwind edge of the source area. A plume of suspended particles 
was assumed to rise from the upwind edge of the box and reach the 
mixing height calculated at the downwind edge of the source. 
Since a hypothetical resident or dirt bike rider could live or 
ride anywhere within this box, the average height of the box 
(H/2) was used to calculate exposure to that individual. This 
approach may tend to overestimate exposure for a resident (or 
rider) living (or riding) near the downwind edge of the box and 
underestimate exposure for a resident (or rider) at the upwind 
edge of the box. 

2) It is true that the assumption that the box is square is not 
stated in the risk assessment. This assumption was indeed made; 
the calculation of X is correct. 

3) The wind speed from the nearest available weather station was 
used in place of on-site meteorological data, which were not 
available. It is likely that the measurement was made at a 
height of 10 meters. It is also assumed that obstructions near 
the surface would slow the windspeed, resulting in a lower annual 
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average wind speed at the height used in the box model. Use of a 
higher windspeed than actually occurs at the height that was 
evaluated is likely to have underestimated exposure. The 
magnitude of this underestimate cannot be reliably estimated. 

4) It is. agreed that the box model is not reliable for estimating 
exposures at significant distances downwind from a source. 
However, at this site, the nearest off-site current residents are 
located just east of the edge of the landfill. . Therefore, they 
were assumed to be located effectively at the downwind edge of 
the box. While some uncertainty was introduced by assuming that 
the nearest current resident was located at the downwind edge of 
the box, it was judged acceptable for risk assessment purposes. 
It should be remembered that this is not a sophisticated model— 
its intent is for screening purposes. The model predicted very 
low emissions which represent risks well within an acceptable 
range. Risks contributed by this pathway were not significant 
relative to overall site risks and did not form the basis for the 
proposed remedy. Further refinement of the air pathway is not 
warranted. 

5) The Agency disagrees that the adult dirt bike rider is 
unrealistic. Adulthood does not necessary bring the cessation of 
this type of activity. Again, the pathways involving air 
exposures were not significant in their contribution to total 
site risk. Therefore the use of exposure factors that the 
commentor feels are overly conservative did not influence the 
selection of a remedy. 

One commentor offered a number of comments about other exposure 
analyses, as follows. (Miles) 

Comment R3a; The soil concentrations are biased high and 
misapplied since sampling was not random. 

Response R3a: The sampling design utilized at this site was a 
stratified systematic design. The design was a consistent 
pattern apportioned across the site areas. Two exposure areas 
were defined and assumed: on the landfill and south of the 
landfill. This method, while not random, is nevertheless 
unbiased. It is appropriate for use in defining representative 
concentration values over the two exposure areas. If the 
sampling were biased, averaging samples over an exposure area 
would not have been appropriate. 

Comment R3b: Episodic air emissions should not be added to 
steady-state long-term atmospheric exposures in the UBK model for 
lead. 

Response R3b: It is true that the UBK model does not routinely 
handle episodic air emissions. The UBK model does allow for both 
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an ambient air default or other inputs based on site measurements 
or predictions from air modeling. At this site, the additional 
emissions predicted from the tilling or dirt bike riding 
activities are several orders of magnitude lower than the ambient 
default value in the model. Therefore, addition of the episodic 
emissions had no effect on the model outcome. 

Comment R3c: Assumed parameters for exposure factors are 
arbitrary. For example, the skin surface area for children 
(commentor did not identify any other examples.) 

Response R3c; It is true that the use of an assumed skin surface 
area of 10,000 cm''2 is slightly higher than the value now 
recommended by EPA in its Dermal Guidance document. That value 
is 8,000 cm''2, which is the 95th percentile of the average of age 
classes 1-6. Use of this number would slightly lower the risk 
estimates for children via dermal exposures to groundwater. (For 
example, the excess cancer risk estimates for the hypothetical 
futture child resident on the landfill would drop from 7E-01 to 
6E-01.) This is not a significant difference. 

The revision of the Exposure Factors Handbook, referred to by the 
commentor, is still a preliminary draft (July 1991). However, 
the values suggested in that draft correspond to the values 
suggested in the released Dermal Guidance (as described above). 

Comment R3d; Two HIF terms in the evaluation of the agricultural 
worker were reversed. 

Response R3d; The Agency agrees these terms were inadvertently 
reversed when risk calculations were performed. This error has 
been corrected and the risk results are summarized below: 

Route 

Ingestion of 
Groundwater 

Ingestion of 
Soil 

Inhalation-
Particulates 

Inhalation-
Volatiles 

Cancer Risk 
(original) 

3E-03 

4E-06 

5E-05 

2E-09 

Cancer Risk 
(revised) 

3E-03 

4E-06 

2E-06 

3E-08 

HI HI 
(original) (revised) 

lE+01 

2E-02 

4E+00 

4E-06 

lE+01 

2E-02 

2E-01 

7E-05 

Total 
(all pathways) 

3E-03 3E-03 lE+01 lE+01 

As seen above, total risks to the population would not change 
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although the individual pathway risks are different. Again, the 
inhalation pathway contributes little to overall risk and those 
results did not form the basis for the selection of a remedy. 

Comment R3e: The exposure assessment for showering arbitrarily 
assumes -inhalation intake is twice oral intake. 

Response R3e; This assumption is not arbitrary but based on 
several experimental studies as cited in the risk assessment. It 
is agreed that this is a simplifying assumption applied as if all 
the volatiles present in groundwater volatilize equally. It was, 
howeverf applied only to those compounds which volatilize easily. 
The relative bioavailability, if relevant, was accounted for in 
the toxicity value applied for each route. It should be noted 
that the inhalation of volatiles from household uses of 
groundwater contributes relatively little to the overall risk 
from groundwater pathways. 

Comment R3f; The estimate of PMIO in the air for an agricultural 
worker (35 mg/m^3) is excessive and unreasonable. 

Response R3f: Tilling dry fields is a dusty activity. Whether 
it exceeds an OSHA limit is irrelevant. It is acknowledged, 
however, that the estimate derived in the risk assessment is 
conservative. The model used is a screening level procedure. 
Despite the use of this high-end estimate, there is no cause for 
concern from the site via this pathway and these results did not 
form the basis for the selected remedy. 

Comment R3a; Endpoint specific estimates of noncarcinogenic 
hazard indices should have been developed^ 

Response R3a; It is appropriate to segregate the compounds by 
effect and/or mechanism if the HI is greater than one as a result 
of summing. That is, if the HI becomes greater than one because 
individual HQ values are each less than one. At this site, 
individual HQs for a number of chemical each exceed one, 
therefore this segregation step is not required. 

Comment R41 Two commentors questioned the use of one-half the 
detection limit to estimate ground water concentrations. One 
indicated that the use of one-half the detection limit of 
compounds found in soil and leachate samples to estimate 
concentrations in groundwater violates EPA's guidance, which they 
believe is invalid between different media. (Miles, Himco Waste-
Away Services/Mittelhauser) 

Response R4; The Agency believes the use of one-half the 
detection limit is appropriate. The reference the commentor 
cites (RAGS pg. 5-10) is silent on the concept of "in a medivun". 
It is true that the guidance does instruct the risk assessor to 
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generally eliminate chemicals that have not been detected in any 
samples from a particular medium. It furthermore states that if 
information indicates that the chemicals are likely to be present 
in a medium, based on fate and transport mechanisms, they should 
not be eliminated. The guidance uses an example of soil 
contaminants that can leach to groundwater where those compounds 
have not yet been detected at some given laboratory 
quantification level. This concept has been similarly applied 
for the leachate. The term leachate, as used throughout the 
remedial investigation, may be somewhat misleading. In reality, 
this leachate is groundwater in contact with or contaminated by 
the waste material in the landfill. This leachate is highly 
contaminated as evidenced by the water samples taken from test 
pits when the water table was encountered. Although these 
chemicals have not been detected in the existing wells south of 
the landfill, there is the potential that these chemicals could 
migrate from the areas where they have been detected. In this 
case, the use of one-half the detection limit is an appropriate 
surrogate. The RAGS guidance clearly indicates that nondetects 
should not simply be eliminated from the risk assessment, or a 
value of zero be applied. 

The detection limits presented in the tables in Appendix 2 of the 
risk assessment (range of nondetects) were reported by the 
analytical laboratories as contract-required detection limits, 
with adjustments for dilution and percent moisture made where 
applicable. These levels generally correspond to the limit of 
quantification. It is agreed that sample quantification limits 
are more relevant for evaluating nondetects. They were, however, 
not available. Instrument detection limits, however, are not 
suitable for use in a risk assessment since factors such as 
sample preparation, dilution, etc. are not considered. 

It is true that this method of estimating exposure point 
concentrations indicated high risk levels from chemicals that may 
really be absent. On the other hand, they may be present at 
levels just below what the laboratory can measure, resulting in 
even higher risk than that calculated. This information was 
utilized in the risk management decision not to require treatment 
of the groundwater, but to further monitor the situation. 

f 

Comment R5: Total site risks were calculated and background 
risks were not excluded from risk estimates. (Miles) 

Response R5: The Agency's RAGS guidance clearly instructs the 
risk assessor to calculate total site risk and suggests 
calculating background risk separately from site-related risk 
(RAGS, Pg. 5-18) if the risk assessor believes that background 
chemicals (or non-site-related chemicals) are significantly 
contributing to unacceptable risk. This is the methodology 
employed at this site. The results as presented in the risk 
assessment indicate that there is a portion of the total site 
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risk attributable to background (either naturally occurring or 
upgradient sources) . This information was considered in the risk 
management decision not to require treatment of the groundwater, 
but to further monitor the situation. 

It is true that the Agency's Data Useability Guidance instructs 
the risk assessor that chemicals falling within naturally-
occurring levels AND below a concentration of concern may be 
eliminated from the risk assessment. Since a number of naturally 
occurring chemicals were present at levels approaching a level of 
concern, no naturally occurring chemicals were eliminated from 
the risk assessment. 

Comment R6; U.S. EPA improperly included leachate data to 
calculate ground water contamination. (Miles) 

Response R6: As stated previously, in Response R4, above, the 
leachate is indeed contaminated groundwater. In calculating 
exposure point concentrations for groundwater in this area, a 
combination of leachate samples and groundwater wells in the 
proximate area were used to estimate the concentrations of these 
chemicals that would be available to a future hypothetical 
receptor. Based on the site subsurface data, it is possible that 
a pumping well installed in the landfill area will capture some 
leachate. However, because of the highly heterogeneous nature of 
the landfill, it is not possible to make a realistic prediction 
of how much and for how long leachate will be captured by the 
pumping well, therefore leachate data were included in the risk 
assessment for exposure to the groundwater under the future land-
use scenario. 

Comment R7; Chemicals detected infrequently should have been 
eliminated from the risk assessment and chemicals attributable to 
blank contamination should also be eliminated. (Miles) 

Response R7; The commentor infers that application of a 
fre<^ency of detect rule is required, when in fact it is an 
option. Guidance indicates "If conducting a risk assessment on a 
large number of chemicals is feasible...then the procedures in 
this section (including frequency of detection) should not be 
used" (RAGS, Pg. 5-20). 

As stated on Page '2-7 of the Risk Assessment, an analysis of 
blank contamination was conducted according to EPA guidance. 
This guidance applies a "5X or lOX" rule for chemicals detected 
both in blanks and in the actual samples. Data points were thus 
modified as appropriate. 

Comment R8: The toxicity assessment is incorrect because: 1) 
outdated toxicity values were used, 2) the TEF approach for PAHs 
was not used and 3) the oral absorption for beryllium was not 
addressed. (Miles) 
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Response R8; 1) The toxicity assessment was performed in April, 
1992 using toxicity values current at that time. The Agency does 
not require the risk assessment be updated every time a toxicity 
value changes. The magnitude of the effect on the risk estimates 
for benzo(a)pyrene would not be significant considering that risk 
estimates are rounded to one significant figure. Neither does 
the Agency recommend the development of "site-specific" toxicity 
values. 

2) There is no final Agency position as yet on the toxicity 
equivalency approach for PAHs. The approach remains under 
review. Therefore, the risk characterization for PAHs in this 
site risk assessment meets the current guidance, which is to 
apply the slope factor for benzo(a)pyrene to all carcinogenic ' 
PAHs. 

3) The Agency recognizes that there is uncertainty involved in 
both estimating oral absorption factors for many chemicals, 
including beryllium, and in the current methodology for 
extrapolating toxicity values from an oral exposure route to a 
dermal exposure route. 

The only dermal route quantified at this site was dermal 
exposures to groundwater while showering and incidental exposure 
to waders at the on-site ponds. While risks for the surface 
water exposures were well within an acceptable risk range, dermal 
exposures to groundwater, via beryllium were higher. They were 
nevertheless not significant when compared to other pathways 
involving exposures to groundwater. The considerable uncertainty 
in evaluating dermal pathways contributed to the risk management 
decision not to require treatment of the groundwater at this 
time, but to further monitor groundwater at the site. 

Comment R9: Data validation procedures are not sufficiently 
documented. (Miles) 

Response R9; As mentioned on page 2-6 of the risk assessment, 
data collected were reviewed and validated by U.S.EPA according 
to standard validation procedures for the Contract Laboratory 
Program. This validation was conducted by Region V's Central 
Regional Laboratory. Results of the validator's comments were 
incorporated into the database used for risk assessment 
calculations. As'a result of this effort, a number of R-
qualified data points were eliminated from use in the risk 
calculations. (R-qualified data points are data points which the 
data validator indicated are unusable because the presence of the 
compound in question cannot be verified.) 

Comment RIO; Major sources of uncertainty were not considered in 
the risk assessment, including unacceptable spike recovery data 
and the uncertainty due to the assumption of all chromium as 
hexavalent. (Miles) 
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Response RIO; The Agency believes that uncertainties have been 
sufficiently documented. In the two examples cited by the 
commentor the following responses are offered: 

1) The occurrence of an out of control spike does not necessarily 
warrant..an unusable condition. Rather, affected data are 
generally "J" or "UJ" qualified, and as such are still usable for 
risk assessment purposes. 

2) It is acknowledged that the assumption that all chromium 
occurs in the hexavalent form is conservative. This would be 
particularly relevant when quantifying an air pathway, since 
hexavalent chromium is considered carcinogenic; trivalent 
chromium is not. However, estimates of risk from these pathways 
were not significant when compared to total site risk and did not 
form the basis for the proposed remedy. 

Comments reaardina Site Characterization 

Comment SI: All three commentors indicated that U.S. EPA failed 
to consider the effectiveness of the existing calcium sulfate 
cover and layering. (Miles, Himco Waste-Away 
Services/Mittelhauser, Geraghty & Miller) 

Response SI: The analytical results of the leachate samples 
from the landfill indicate that the landfill contains wastes 
contaminated with organic and inorganic compounds. The proposed 
remedy for this site includes a composite cap to alleviate 
potential exposures to the landfill wastes. The commentors claim 
that the calcium sulfate waste dumped at the landfill is 
sufficient to eliminate present and future exposures to the 
landfill wastes and is protective of human health and the 
environment. U. S. EPA does not agree with this evaluation for 
the following reasons: 

* The calcium sulfate layer has not been placed on the 
landfill under an engineering-controlled system as required 
by U.S. EPA and IDEM for a clay cover on a landfill. 

* The thickness of the calcium sulfate layer is not 
sufficient in many areas of the landfill. The thickness 
was less than 2 feet in 62.5 percent of test pits excavated 
on the landfill. 

* The chemical interaction between water and calcium sulfate 
make it less favorable as a cap material relative to most 
clayey materials. 

Comment S2: One commentor provided a sworn affidavit of 
Mr. Jerry D. Perrin, former employee at the HIMCO Dump, taken on 
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November 30, 1992, in which he states, "I placed all the wastes 
between successive layers of soil and a material knoWn as calcium 
sulfate." (Miles) 

Response S2; Field observations of test pits do not confirm this 
statement. Twenty-four test pits were excavated in the landfill 
as a part of the RI for this site. Of these, eight test pits 
were observed to have alternating layers of calcium sulfate and 
waste (TD-3, TL-1, TP-9, TP-ID, TP-11, TP-12, TP-13, and TP-20), 
indicating daily coverage of waste with a calcivun sulfate layer. 
Alternating layers of waste and calcium sulfate were not observed 
in the majority of the test pits excavated in the landfill (16 of 
24, or 66.7 percent). One possible explanation for the 
discrepancy between Mr. Perrin's sta1:ement and the actual field 
observations is the lag time between the landfilling operation 
and Mr. Perrin's employment with the Himco Dump. Mr. Perrin 
worked at Himco between 1970 and 1976; however, the site was in 
operation between 1960 and 1976. Based on the above information 
and the unbiased distribution of the test pits in the landfill 
area, it is apparent that daily coverage was not practiced in 
more than 50 percent of the landfilling operation. 

Comment S3; In Mr. Perrin's affidavit, he states, "When the 
landfill was closed in 1976, Himco placed a final cover of 
calcium sulfate averaging at least two feet thick..." (Miles) 

Response S3: This statement is not supported by the field data. 
The calcium sulfate cover thickness was found to be less than 
2.0 feet in 15 of the 24 test pits excavated (62.5 percent). In 
addition, the calcium sulfate layer was less than or equal to 
0.5 feet in five of the test pits On the landfill. Based on the 
above information and the unbiased distribution of the test pits 
in the landfill area, it can be concluded that a layer of calcium 
sulfate 2 feet or more thick has not been placed in more than 
half of the landfill area. 

Comment S4; Assumptions used by U.S. EPA for compacted 
vegetative layers are inconsistent with accepted practice. 
(Geraghty & Miller) 

Response S4; It is well documented on landfill closures and on 
mine reclamation projects that placement of vegetative support 
and topsoil layers by modern equipment will create greater 
compaction than most natural soil conditions. Agricultural 
tillage practices are typically designed around minimizing 
compaction; soil placement practices usually are not. 

Regardless of the placement method, the use of compacted 
vegetative support layers in modeling reduces infiltration. The 
barrier layers can be modeled alone, and the results will still 
reflect that the composite system results in the least amount of 
infiltration. 
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V7e agree that excessive compaction can impact vegetative success, 
but this modeling task alone does not address technical 
specifications or the selection of vegetation species which can 
be successful. 

Comment .55; Assumptions used by U.S. EPA for runoff curve 
numbers are inconsistent with accepted practice. (Geraghty & 
Miller) 

Response S5: High curve numbers (CN) were used to emphasize the 
impact of the barrier layer. The lower the infiltration rate, 
the more efficient the barrier must be to prevent deeper 
infiltration. We agree that the CN could have been lower to 
reflect expected vegetative and s'oil conditions if construction 
is successful. To show that the composite liner still is the 
most effective, we re-ran the modeling with default values and 
with a CN of 95. In each case the vegetation layer was 
uncompacted. The following table shows the infiltration under 
various cap designs. 

Annual Infiltration 
under Different Cap Designs 

Grass 

CNS95 CM=66 CN=66 
Poor Grass Poor Grass Good 

No Action (Zone A) 4.6 in. 4.6 in. 4.5 in. 
Single Clay Cap 2.9 in. 7.2 in. 7.0 in. 
Composite Cap 0.001 in. O.OOl in. 0.001 in. 

The estimated higher infiltration for a single cap relative to 
the No Action Alternative is due to the errors associated with 
the numerical simulation of the infiltration. For example, the 
No Action Alternative depicts the top l-inch of calcium sulfate 
as the vegetative layer with the remainder acting as a barrier 
soil. This creates a condition of increased runoff and lower 
soil water evapotranspiration. Accurate field data equating 
calcium sulfate to barrier soil properties would allow more 
accurate determinations to be made. None the less, the table 
shows that the composite cap provides the best protection against 
infiltration. Therefore, the composite cap option is the best 
performer. 

Comment S6; -Assumptions used by U.S. EPA for vegetative cover 
conditions are inconsistent with accepted practice. (Geraghty & 
Miller) 

Response S6: The use of a full vegetative coverage in the 
modeling reduces the infiltration by modeling evapotranspiration. 
The poor cover is used to determine the effectiveness of the 
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barrier rather than relying on successful vegetation to minimize 
infiltration. As is shown in the above table, the use of poor or 
good vegetative cover has minimal modeling impact on the 
infiltration rate. The composite cover is still the best 
available option. 

Comment S7: Assumptions used by U.S. EPA for soil barrier 
texture number are inconsistent with accepted practice. (Geraghty 
& Miller) 

Response S7; The use of the barrier soil with a HELP (model) 
texture number of 16 and 17 was performed. Texture 16 reflects a 
permeability of 1x10"' cm/sec and texture 17 reflects Ixld"" 
cm/sec. The modeling results with a CNs=66, poor grass, and no 
compaction of vegetative layers are summarized in the following 
table: 

Single Clay 

soil Barrier Infiltration 

Texture 16 1.25 in. 
Texture 17 0.13 in. 

Published papers have documented that a field permeability of 
ixlO"' cm/sec is difficult to achieve. It is our opinion that 
1x10"* cm/sec would not be achievable on a landfill cover due to 
an unstable foundation (waste) and long-term vegetation and 
animal impacts. 

However, modeling still shows that a single clay cap is lesS 
effective than a composite cover. With the absence of a base 
liner, leachate extraction system, and the close proximity to 
groundwater, U.S. EPA believes the cover must provide the best 
restriction to infiltration. If a cost-benefit analysis is 
required to predict how much infiltration is allowable, the HELP 
modeling will not give that answer. Source control has been 
proven as the most effective control of potential groundwater 
contamination; therefore, since source removal is not part of the 
selected remedy, the most effective cap should be employed. 

Comment S8: One commentor provided a lengthy, admittedly 
"obviously idealised" characterization of the hydrogeology of the 
landfill, concluding that the landfill area had been "silted in" 
prior to landfilling, which, in effect, created a natural liner 
under the landfill. The commentor states that SEC Donahue failed 
to identify this natural liner. (Himco Waste-Away 
Services/Mittelhauser) 

Response S8: U.S. EPA feels this portrayal of the landfill 
hydrogeology is not accurate for the following reasons: 
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* The high permeability glacial outwash deposits in the 
region, and man-made structural barriers (e.g., roads, 
trenches, etc.) prevent excessive surface runoffs in the 
site vicinity. These features do not support the 
hypothesis of standing water in the landfill area and the 
resulting formation of a natural silt/clay liner during 
its geologic history prior to the landfill operation at 
the Himco site. 

* Aerial photographs taken in August 1965, when landfilling 
occurred in an approximately 6.5-acre area southeast of 
the site, show no standing water in the landfill area. 

* All borings preformed in and around the site (e.g., B-1, 
B-3, B-8, B-11, E-1, B-7, M-1, M-2) (see Figures 3-9 and 
3-11 of the RI report) without exception show no silt and 
clay layers at the approximate base elevation of the 
landfill. All of the borings indicate sand and gravel 
deposits classified as SP or SW in the Unified Soil 
Classification System, extending from surface to the 
bottom elevation of the borings. Silt and clay layers 
occasionally were encountered in the borings; however, 
none were encountered at the level corresponding to the 
base of the landfill (an approximate elevation of 755 feet 
MSL) . 

Comment S9: One commentor provided a discussion regarding the 
PAH compounds determined to be present in the south portion of 
the landfill, conjecturing that they may be attributable to peat 
or to asphalt, since they believe no coal tar wastes were 
disposed of in the landfill. (Himco Waste-Away Services/ 
Mittelhauser) 

Response S9: The source of the PAH compounds found in the south 
portion of the Site was not determined. Presumably, they were 
disposed during landfill operations. In any case, they are 
hazardous substances that have come to be located on a Superfund 
site and have been determined to present a significant risk and 
therefore, must be remediated. 

Comments on the No Action Alternative 

Comment Nl; The remedial action objectives are fully satisfied 
by No Action. (Miles, Geraghty & Miller, Himco Waste-Away 
Services/Mittelhauser) 

Response Nl: The results of the RI indicate that the waste mass 
is contaminated by VOC's, SVOCs and inorganics. The results of 
the baseline risk assessment indicate unacceptable carcinogenic 
and/or noncarcinogenic risks for human exposures to the landfill 
contents, primarily due to exposure to highly contaminated 
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groundwater, i.e., leachate. The FS identified remedial action 
objectives (RAOs) for the Himco site (page 2-2 of the FS) . None 
of these objectives are met by No Action. 

* Direct contact with the landfill wastes is not 
prevented. The suggestion that the inclusion of calcium 
sulfate as cover material has resulted in the construction 
of an engineered waste encapsulation unit is not correct. 
Field logs do not confirm uniform grading of a calcium 
sulfate cap that would meet today's standard for landfill 
closure activities. 

* Groundwater usage in the site vicinity is not controlled by 
No Action, as a new well was just installed south of the 
landfill while the RI/FS was undertaken. 

* The calcivim sulfate cover does not effectively control 
leachate generation in the landfill. No Action would allow 
the continued percolation of rainfall across the landfill. 

* No Action would allow the continuing migration of 
contaminants from the waste mass to the groundwater beneath 
the site and would allow the migration of VOCs and noxious 
odors from the site due to the lack of vapor controls from 
the landfill. 

* The long-term cap integrity will not be maintained because 
surface runoff control and a gas collection system will not 
be implemented under the No Action alternative. 

Comment N2; U.S. EPA failed to develop the No Action 
alternative. One commentor requested that U. S. EPA reexamine 
the ARARs compliance of the No Action Alternative. (Miles, 
Geraghty & Miller, Himco Waste-Away Services/Mittelhauser) 

Response N2: The No Action alternative has been adequately 
evaluated, along with three other alternatives, in the FS 
reports. Each alternative was evaluated against the nine 
criteria established by the NOP for detailed analysis of 
alternatives. Table 4-5 of the FS report presents a summary of 
this evaluation. The No Action alternative does not achieve the 
threshold criterion of overall protection of public health and 
the environment. The No Action alternative would not be 
protective of human health ahd the environment for the following 
reasons: 

* The calcium sulfate cover is not in compliance with today's 
standards for caps on landfills and would allow the 
continued percolation of rainfall across the landfill. 
Although the calcium sulfate does retard the percolation of 
rainfall across the landfill, the calcium sulfate was not 
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placed in the landfill uniformly, so the potential for 
channeling and leakage of infiltration into the landfill is 
high. 

* The calcium sulfate cap is prone to dissolution and erosion 
as a result of surface water percolation into the landfill. 
This effect was observed in some test pits performed in the 
landfill. The test pits showed calcium sulfate thickness 
of less than 6 inches. 

* The chemical interaction between water and calcium sulfate 
make it less favorable as a cap material relative to most 
clayey materials. 

* The No Action alternative would allow the migration of VOCs 
and noxious odors from the site due to the lack of vapor 
controls in the landfill. EPA received frequent complaints 
from the residents in the vicinity of the landfill 
regarding odors from the landfill. One such complaint was 
voiced in the public meeting for the proposed plan. 

* The No Action alternative would allow direct contact with 
the landfill waste material which is contaminated with both 
organic and inorganic compounds. The test pits performed 
during the RI showed calcium sulfate cover thickness of 
equal or less than 6 inches in five test pits and less than 
2 feet in 62.5 percent of the test pits. 

* The No Action alternative would allow other potential risks 
as described in the FS report. 

The No Action Alternative does not have to be carried through the 
comparative analysis if it is shown that it does not pass the 
threshold criteria. Clearly, the No Action Alternative does not 
pass these criteria for the HIMCO Dump Site. 

comments regarding Other Remedial Alternatives 

comment Ol; U.S. EPA failed to ensure that appropriate remedial 
alternatives are developed. (Miles) 

Response Ol: The-FS report systematically evaluates an array of 
remedial technologies, formulates a range of alternatives, and 
screens the developed alternatives in detail according to the 
guidelines presented in both Conducting RI/FS for CERCLA 
Municipal Landfill Sites and Guidance for Conducting RI/FS under 
CERCLA. Each of the alternatives, including No Action, were 
fully developed and evaluated in the FS report. 

The only difference between the Himco FS and a typical FS is that 
screening a universe of technologies, as suggested under EPA's 
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guidance for the RI/FS, was not included in the Himco FS. This 
approach was undertaken because landfills have similar 
characteristics and EPA has, based on its experience and 
according to guidance, established a number of expectations as to 
the type of remedial alternatives to be evaluated for municipal 
landfills. 

Comment 02: One commentor stated that the need for an active 
landfill gas collection and treatment system has not been 
demonstrated. (Geraghty & Miller) 

Response 02; U.S. EPA acknowledges that the gas generation rate 
in the Himco site is not like typical municipal landfills as a 
result of the high volume of calcium sulfate waste disposed of at 
this site. However, considerable gas generation has been 
documented for this site. For example, the air monitoring 
performed as a part of the safety requirements during 
installation of test pits showed high levels of organic vapor and 
presence of hydrogen sulfide (HjS) . Additionally, numerous 
complaints regarding odor have been expressed by residents in the 
vicinity of the landfill. One such complaint was voiced in the 
Proposed Plan public meeting. In addition to gas generation due 
to the decomposition of non-calcium sulfate wastes, it is also 
likely that the reduction of sulfates to hydrogen sulfide under 
anaerobic conditions within the landfill is a source of the odors 
noted at this site. Based on this information, the FS included 
gas remediation as a part of the selected remedy for the Himco 
site. 

In calculating the gas generation rate, only one third of the 
material in the landfill was used as possible methane producing 
material. As presented in the Technical Memorandum A5, the total 
gas generation rate ranged from 6.68 x 10* SCF/yr to 66.8 x 10* 
SCF/yr or equivalent to 0.010 SCF/lb/yr to 0.1 SCF/lb/yr. If the 
factor of 1/3 gas-producing waste volume (0.02 to 0.3 SCF/lb/yr) 
would be considered, the range encompasses the figure 0.15 
SCF/lb/yr indicated by the commentor as a "typical gas generator 
rate" in the landfill. 

It should be noted that the result of the gas generation rate did 
not have a significant effect on the selected remedy or cost 
estimate for the selected remedy. 

Comment 03; One commentor stated that they believe the costs 
given in the FS Report for the two capping systems appear to be 
underestimated. (Geraghty & Miller) 

Response 03; The quotes used in estimating capping costs are 
documented in Appendix B4 - Index of Telephone Logs of the Final 
Feasibility Study Report for the Himco Dump Superfund Site.- The 
quote taken from a local vendor only includes the soil material 
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and haul costs, as stated in the telephone log. Similar quotes 
were received from other local vendors for soil material and 
haul. The costs for placement and compaction of this material 
are included in the cost estimate for capping at this site (see 
Appendix B1 Cost Assumption tables). The costs for placement and 
compaction were compiled from the Means Heavy Construction Cost 
Data, 1992 (Means) . Because the quotes that were received were 
low relative to estimates from Means, estimates from Means for 
material and haul were used as the Upper Limit value in the cost 
Sensitivity Analysis in the FS. 

CoBonent 04; One commentor stated that the leachate collection 
system described in Alternative 3 is ill-conceived and not well-
thought out. (Himco Waste-Away Services/Mittelhauser) 

Response 04! U. S. EPA does not agree with the commentor's 
assertion that the Agency does not have a basic understanding of 
the Site hydrogeology. The commentor provided little more than 
conjecture, without technical information to back it up, that the 
leachate collection system is not well designed. 

Because there is no aquitard under the HIMCO Dump to isolate the 
waste mass from the aquifer and the waste mass is in contact with 
ground water at least part of the year, it was judged that the 
leachate collection system would need to consist of vertical 
wells distributed throughout the whole landfill area to captiire 
the leachate. 

Comment OS; One commentor stated that the Selected Remedy is 
inconsistent with the NCR because it is not cost-effective. 
(Miles) 

Response 05; Cost effectiveness is determined by evaluating 
overall effectiveness, which is based on long-term effectiveness 
and permanence, reduction of toxicity, mobility, or volume 
through treatment, and short-term effectiveness. U.S. EPA 
believes that the Selected Remedy is cost-effective because it 
provides the best balance of these three criteria and the cost is 
proportional to the overall effectiveness. The Agency does not 
agree with the commentor's assertion that No Action is 
appropriate, or that institutional controls provide the same 
remedial value as the proposed cap. The Agency's rationale has 
been explained in previous responses. 

Summarv of Other Comments Received 

Comment SI; The Conclusions of the RI/FS and U.S. EPA's Proposed 
Remedy are Arbitrary and Capricious and Contrary to Law. (Miles) 

esponse SI: The Agency does not agree with the commentor that 
acted arbitrarily and capriciously in the performance of the 

23 

L'7Z. 



1 

RI/FS or in its selection of a remedy for the HIMCO Dump Site. 

Comment S2; Two commentors indicated that U.S. EPA failed to 
conduct a proper Preliminary Assessment in violation of the NCP. 
One commentor concluded that because significant contamination 
was not .found in the ground water during the RI, the sample 
results used for the HRS score were in error. (Miles, Himco 
Waste-Away Service/Mittelhauser) 

Response S2: U.S. EPA dOes not agree with these assertions. No 
evidence is given to substantiate the assertion that past 
sampling events were in error or that a proper PA was not 
conducted. The PA/SI sample collection was perfoznned in 
accordance with NEIC Manual for Groundwater/Subsurface 
Investigations at Hazardous Waste Sites. Sample preservation and 
analysis were performed according to CLP procedures. The HRS 
scoring process includes rigorous quality assurance procedures, 
which the HIMCO Dump Site passed. 

Comment S3; Two commentors indicated that sites which pose no 
significant risk to public health or the environment should be 
deleted from the NPL. They assert that the HIMCO Dump Site is 
such a site. (Miles, Himco Waste-Away Services/Mittelhauser) 

Response S3: U.S. EPA agrees that sites that pose no risk to 
public health or the environment should be deleted from the NPL. 
However, the Agency does not believe that the HIMCO Dump Site 
does not pose a risk. The responses to Comments N1 and N2 detail 
the Agency's position on this issue. 

Comment S4; One commentor stated that "Miles and Himco are 
prepared to fund the erection of an appropriate fence to further 
prevent site access and to fund reasonable groundwater 
monitoring. While these controls are unnecessary given the 
complete lack of a risk at Himco, Miles and Himco are prepared to 
fund these efforts to address the public concern at the site." 
(Miles) 

Response S4; U.S. EPA thanks Miles and Himco for their offer. 
However, as stated in the Record of Decision and the above 
responses to comments, the Agency clearly does not believe that 
the actions proposed by Miles and Himco are an acceptable remedy 
for the HIMCO Dump-Site. 
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HIMCO DUMP SUPERFUND SITE 

PROJECT TEAM 

U.S. ARMY CORPS OF ENGINEERS 

NAME DISCIPLINE SECTION TELEPHONE NO. 

Greg Herring Prog Manager CEMRO-MD-HS (402) 221-7712 

Steve Peterson Tech Manager CEMRO-ED-EC (402) 221-7183 

Bryan Cisar Civil Eng. CEMRO-ED-GA (402) 221-4482 

Dick Taylor Civil Eng. CEMRO-ED-GB (402) 221-3772 

Rick Grabowski Geologist CEMRO-ED-GG (402) 221-7784 

Randy Sellers Env. Specialist CEMRO-PD-M (402) 221-3054 

Rick Guziec Mechanical Eng. CEMRO-ED-DB (402) 221-4090 

Richard LaFerIa Electrical Eng. CEMRO-ED-DC (402) 221-4449 

Lyie Peterson Structural Eng. CEMRO-ED-DF (402) 221-7183 

Doug Larsen Civil Eng. CEMRO-ED-DI (402) 221-4547 

Dan Klima Civil Eng. CEMRO-ED-DJ (402) 221-4429 

Okan Nalbant Environmental Eng. CEMRO-ED-DK (402) 221-4872 

Mike Jefina Civil Eng. CEMRO-ED-DN (402) 221-4832 

Mark Nelson Hydraulic Eng. CEMRO-ED-HE (402) 221-3109 

Lynn Shaw Hydraulic Eng. CEMRO-ED-HD (402) 221-3110 

Deb Morrissey Industrial Hyg. CEMRO-ED-EH (402) 221-7682 

Nick Narraine Cherhist CEMRO-ED-EG (402) 221-7751 

Richard Strieker Cost Eng. CEMRO-ED-CC (402) 221-4458 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

Turpin Ballard RPM Region V (312) 353-6083 

STATE OF INDIANA 

Marty Maupin Biologist IDEM (317) 243-5035 

Tony Likins Project Manager IDEM (317) 233-6452 
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